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INFLUENCE OP SMOKE AND ETHYLENE ON THE FRUITING 
OP THE PINEAPPLE (ANANAS SATIVUS SHULT)^'^ 

Antonio G. KodrIguez, 

The pineapple is one of the principal export crops of Puerto Rico. 
The large crop months are May, June and July. These unfortun- 
ately, are the peak months for the Cuban crop. As might be ex- 
pected, therefore, there are times when the ximerican market receives 
more pineapples than can be profitably sold. If the season of pro- 
duction of pineapples could be extended so that a larger proportion 
of the fruit could be ready for the American market in advance of 
the usual time, the economic situation would be improved. It was 
with these ideas in mind that this investigation was undertaken. 

An immediate stimulus to the direction of tiiis investigation was 
the fact that one of the important growers in Puerto Rico was ship- 
ping his pineapples to the American market some months in advance 
-of the other growlers. Prom observations and from discussions with 
this grower and others, it appeared, that the only departure in cult- 
ural methods made by this grower ivas the use of smoke to hasten 
the flo-wexung of the pineapple. In practice tliis grower covers a small 
part of the pineapple field with a tent of loose cloth. Within this 
tent smndge fires are pi’ovided and smoke production allow’ed to 
continue for twelve hours. PloAver and fruit production follow in 
a shorter period of time than usual. 

Assuming these as facts, consideration was given to the possible 
stimulating agent in the smoke responsible for this rapid forcing 
•of the plants. Prom the fact that ethylene is produced in destruc- 
tive distillation of wood and that ethylene has been found to be 
effective as a forcing agent, it seemed logical to test not only the 
smoke but to modify the practice so as to include treatment with 
ethylene gas. An added incentive to determine the possible influence 
of smoke and ethylene gas was the recognized practice of the use of 
smoke in certain areas in the Philippine Islands to force the Mango 
tree into flower. 

* Preftejited to the B’arulty of the Graduate School of ConneH University in partial ful- 
iiliTiont of the requirements fov the decree of Master of Science. 
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This practice of smoking the Mango tree {Mangifera indica Linn.) 
has been described by Gonzalez (5) . Smudges are built on the groundy 
under the trees, a few meters from the trunk. These smudges consist 
of conical piles of light combustible material, with a cover of moist 
or green grass on the top. When ignited, these smudges produce 
a dense sm'oke, under which condition the trees are kept until flower- 
ing is attained. 

Eecently, in the island of Puerto Eico the smoking of pineapple 
plants to hasten the flowering has become a practice among certain 
growers. A portion of the field is covered with a tent as earlier de- 
scribed, and within this tent between the rows of pineapples, smudge 
fires are made ; the xilants being exposed to the influence of the smoke 
for a period of not less than twelve hours. Flower production was 
claimed to have been attained shortly afterwards. The origin of 
this practice is not yet known. 

Molisch (10), (11), (12), Knight and Crocker (7), (8), and 
Bokerny (1) have studied the influence of smoke on plants. 

Contrary to the results obtained in the Philippines and in Puerto 
Eico, these investigators have reported that smoke derived from the 
burning of tobacco, paper, straw and wood, is toxic to many plants. 
This suggests that the quantity of smoke per unit volume of air and 
the physiological state of the plant are factors of importance. 

In order to make clearer the character of this investigation it 
seems desirable to inscribe briefly the cultural methods used in Puerto 
Eico. The variety Eed Spanish is the most extensively grown pine- 
apple. The popularity of the Bed Spanish is due to the fact that 
it produces abundantly and the fruit has excellent shipping qualities. 
The propagation of the pineapple plant is accomplished by means of 
slips, suckers and crowns. Slips are shoots that originate from the 
buds produced at the base of the fruit. Suckers develop from the 
axils of the leaves, while crown slips originate at the upper end of 
the fruit. 

Among growers in Puerto Eico slips are more popular as prop- 
agating material than suckers. It is commonly believed that suckers 
will produce only two crops while slips will give three crops. Prom 
suckers, a crop is obtained at the end of fourteen to sixteen months, 
while from slips eighteen months are required. To growers this 
advantage of early production is not sufficient to offset the disad- 
vantage of the sucker producing only two crops. 

The propagating material ,may be planted at any time of the 
year, but spring and summer planting is preferred by growers. Boot 
development may begin shortly after planting but generally speak- 
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ing new leaf development is not apparent until five to six weeks after 
planting. Under favorable conditions, particularly with an adequate 
water supply, leaf development may occur sooner. 

Normally, suckers will flower at the end of ten to thirteen months. 
Slips require fourteen to sixteen months to flower. With both there 
are irregularities, some plant flowering ahead of the usual period. 
Whether such unusual behavior is due to the stage of maturity of 
the slip when planted or to the soil and weather condition, is not 
yet known. 

Experimental ‘ 

The use of smoke to force pineapple plants into fruit production 
is a practical development. No controlled experimental work has 
been reported of this practice. For this reason it seemed desirable 
to determine the influence of smoke under controlled conditions. 

In considering the cause of flowering of the pineapple plant fol- 
lowing the treatment of smoke, the primary hypothesis raised was 
that smoke forces the pineapple plant out of a dormant condition. 
However it was recognized that some constituents of smoke probably 
ethylene might effect metabolic changes even though the plants were 
not in a dormant condition, which changes might conduce to floral 
development. 

Both slips and suckers are completely developed plants. The 
roots at the time of planting are very short. The fact that new leaf 
development is retarded four to six weeks after planting suggests 
that slips and suckers are in a state of dormancy. It seemed prob- 
able that the use of ethylene on these might bring about an im- 
mediate resumption of growth with a consequent shortening of the 
time for flower production. There also remained the possibility as 
was realized, of a more pronounced effect of ethylene on fruit produc- 
tion. Accordingly an experiment was devised in which both slips 
and suckers were exposed to ethylene previous to planting. Such 
a method, if it proved successful, would obviously be a cheaper and 
more practical method than the use of smoke under field conditions. 

I. USE OF SMOKE UNDER FIELD CONDITIONS 

In these particular experiments, consideration was given to the 
influence of different quantities of smoke and to the effect produced 
as influenced by the age of the plants. 

The plots for experimental purposes were selected in a field at 
Isla Verde, Santurce, Puerto Rico. The plants were normal in ap- 
pearance and growing in a soil which consists of a fine sand under- 
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laid by a sti^atiim of IieaTv clay impei’vicais to water. The top five 
iiiclies contained an abundance of organic matter. The soil is low 
in calcium, phosphorus and potassium. Natural drainage is poor 
and consequently artificial drainage is essential. This was provided. 
In general it may be stated that the soil is not ^vell suited for crop 
production. To obviate variations in the })lots due to soil condi- 
tions, sections were selected in the field for uniformity oF soil and 
plants. 

Each plot was one-fifth acre in area and had approximately 2,000 
plants. Each plot comprised twelve ro^vs of plants, A tentlike 
structure about four feet iu height was constructed over each plot. 
The elotli used ^vas of a loosely Avoven cotton, a ioA\' grade muslin. 
The material used to produce the smoke was iDlaced in cans of five 
gallons eajujcity and placed within the tent. The smoke Avas pro- 
duced by a slow combustion of the dry liusk of the eocoanut fmiit 
together with the green bud scales of the coeoanut palm. The dry 
liusks wore slightly moistened. The fuel was renewed several times 
during the treatment. Combustion 'was slow with a low flame and 
producing a large amount of smoke. The smoke diffused through 
the meshes of the cloth. The duration of the treatment was twelve 
liours, usually from 6 P. M. to 6 A. M. 

Experimeni I 

In this experiment the plants to be treated had been planted 
seven months previously. On December 1, 1930, twelve cans %vere 
placed within the tent and the plants exposed 1o the smoke for a 
period of twelve liours. 

By the latter part of December 1930 the favorable effect of smoke 
was apparent by the development of red pigment in the lower part 
of the leaves near to the growing point. This change is recognissed 
as an indication of the flow'eriiig period. By January 3, 1931, the 
floAver stalk had ap])eared and by the end of January the fruit was 
well formed. The fruits produced by treated plants were mature 
and harvested in March 1931. The fruits obtained from the controls 
were harvested two months later. Practically every plant in the 
treated plots responded to the smoke treatment. Tlio fruits w^ere 
of marketable size and of quality equal to the fruit pi‘oduced by 
untreated plants. The even bearing of the treated plants is shown 
ill figure 1. 

Plants adjacent to treated plots and 'which Avere under the in- 
fluence of the smoke diffusing out of tlie tent also flowered. 
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^ One of tlie treated plots in this experiment did not flower. It 
was found, liowevez', that the laborers had not given proper attention 
to the fires and the plants received only an eight-hour treatment. 

Experiment II 

An entire section of pineapple field, which had not flowered after 
twenty months of growth, was selected to test the influence of smoke 
in forcing plants to flower. Sections of two thousand plants each 
was covered with a tent and smoked for a period of twelve hours. 
The concentration of the smoke within the tent -was increased by 
using twenty cans of the burning material. 

Flowering was noted six weeks after the smoke was applied. 
Through a misunderstanding, the entire field was treated and no 
controls left. It 'was noted, however, that the plants showed no 
signs of approaching flowering at the time of treatment. As stated 
previously, when the pineapple plant is near to the flowering period, 
the lower part of the inner leaves near to the growing point becomes 
red. This coloration usually appear^ approximately eight weeks 
before flowering. Such signs were not observed in this section prior 
to the treatment, and from the fact that all plants flowered and 
fruited at the end of six weeks, after treatment, it is probable that 
the smoke was effective. 

Experiment III 

In the third experiment, plants which had already given one crop 
of fruit and which were about twenty-four months old were treated 
with smoke for twelve hours in the usual way. The. experiment was 
varied so as to include different concentrations of smoke. Such con- 
centrations were adjusted by using different numbers of cans produc- 
ing the smoke. Sections 'were provided in which 8, 12, 16 and 20 
cans of the burning material were used respectively. The plants 
were treated on November 24, 1930. Normally these plants would 
not have flowered until late in February. By treating them with 
smoke regardless of the number of cans used to produce the desired 
concentration, all flowered early in January, six weeks after the treat- 
ment. Sections left as checks had not flowered up to April 1931. 
The experiment is still in progress. 

II. TREATMENT OF SLIPS AND SUCKERS BEFORE PLANTING WITH 
ETHYLENE AND SMOKE 

Since ethylene is a product obtained during destructive distilla- 
tion of wood, and since it has been used as a forcing agent in the 
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fields of Floriculture, Pomology and Vegetable Crops it was also tried 
as a forcing agent for pineapple cuttings with a view to developing 
a better method than the smoke treatment. 

Mature slips and suckers were placed in a closed room and ethylene 
gas applied in two different concentrations, one part of gas to eighty 
parts of air (1: 80) and one part of gas to two hundred parts of air 
(1:200). Gas was supplied every day at eight o'clock in the morn- 
ing and at six in the afternoon. The room was ventilated for about 
half an hour before a new application of gas. These treatments 
lasted one week, at the end of which time slips and suckers were 
planted and observations of growth and development of roots were 
made. Checks were held as close to the same conditions of tem- 
perature humidity and light as could be obtained. A larger number 
of slips were used because they are preferred by planters as propa- 
gating plants. 

The treated slips and suckers were planted August 16, 1930 in 
the experimental plots of the Insular Experiment Station of Puerto 
Bico. The number of plots and treatments are as follows : 

6 plots of slips — 1 : 80 treatment 
6 plots of slips — 1 : 200 treatment 
4 plots of suckers — 1 : 80 treatment 
3 plots of suckers — 1 : 200 treatment 
3 plots of slips untreated — controls 
3 plots of suckers untreated — controls 

Each of these plots contains twelve plants. The control plots 
were scattered among the treated plots as can be seen from Table I. 

Smoke was also used on slips before planting. They were placed 
in a closed room and treated with smoke for a period of ten hours* 
The smoke was obtained from smudge fire built in the same room* 
Wood was used as the combustible material to produce the smoke. 
This material was covered with green grass and sand to insure slow 
combustion. 

For plants treated with ethylene and smoke before planting, no 
fertilizers were used. The plants were left entirely to develop with 
the natural fertility of the soil. 

I. RESULTS 

The slips and suckers treated with ethylene were planted August 
16, 1930. The treated slips were turning yellow and appeared more 
dry than the controls at the time of planting, especially the ones to 
which the high concentration of the gas had been given. The young 
plants were favored by rain during the first and second weeks after 
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planting. Controls and treated plots showed no difference in root 
development or growth during the first weeks. In general the control 
plants appeared more vigorous. 

No data on growth were taken until five months later when all 
treated plants had fruited. These plants had flowered at the end 
of three months after planting. The results presented here were 
taken during the last week of January 1931, when many treated 
plants had well matured fruits. When the fruits were harvested the 
plants were six months old. Up to this time none of the plants in 
the control plots had bloomed. The experiment is still in process. 
By May 1, 1931, nine months after planting only two of the control 
plants derived from suckers had flowered. 

None of the plants which had been exposed to smoke previous to 
planting showed any appreciable response to the treatment. The 
smoke-treated plants were in appearance similar to the plants in the 
control plots. The experiment is still in progress and it remains to 
be determined if this treatment will prove of value. 

The results obtained from the treatment of the slips and suckers 
with ethylene are of unusual interest. Generally plants from s uckers 
will not flower unti l nine months after planting while^*p^^2fMl3iifid 
ISy ffi^s flower only^liffer jEirteS^^^^,^^'W^ these ethylene 
treated plants, flowering was noticea three months after planting* 
Not all of the treated plants had produced fruits by February 1931. 
These results are presented in Table I. It is not yet possible to state 
definitely the flowering dates of the untreated plants, but it may be 
stated that the treated plants flowered at least six months before the 
control plants. 

These results are significant in one other respect. Generally plants 
derived from suckers flower before those produced from slips. In 
this particular experiment the ethylene-treated slips and suckers 
flowered at the same time. This fact is of special significance as will 
be developed subsequently. While the plants derived from slips flow- 
ered as soon as the suckers the latter produced larger fruits. These 
differences are brought out clearly in Table II and representative 
fruits are shown in Plate II. 

The fruits produced by these treated plants were in general under- 
size and of no commercial value. It should be remembered that no 
attempt was made to provide favorable conditions for plant growth 
by the addition of fertilizers. 
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Table I 

NUMBER OF PLANTS THAT PRODUCED FRXTTT BY FEBRUARY 1931 


Plot 

No. 

Treat niCiil 

Number 

of 

Plants 

that 

Fruited 

Number 

of 

Plants 
that did 
not fruit 

1 

Ethylene. . . .—1:80. . . Slips 

4 

$ 

2 

Control — Suckers 

0 

12 

3 

Ethylene... —1:200. . .Slips 

0 

3 

4 

Ethylene. . . . — 1:80. . . . Suckers 

4 

B 

5 

Ethylene. . . .—1:80. . .Slips 

4 

8 

6 

Control — . . . - Slips 

0 

12 


Ethylene .. .—1:200. , .Suckers 

6 

6 

8 

Ethylene . , — 1:80. . . .Suckers 

5 

7 

9 

C onlrol .... — Suckers 

0 

12 

io.,.. 

Ethylene . . . — 1 :200 . . Slips 

7 

6 

11 

Ethylene .. —1:200. . .Slips 

6 1 

6 

12 

Ethylene. . . — 1:80. . . . Slips 

5 

7 

13.. 

Control ... — . Slips 

0 

13 

14 

Ethylene —1:200 ..Slips 

4 

8 

35.. 

Ethylene... —1:200.. Suckers 

5 

7 

16 

Ethylene... — 1:80. . Suckers.. 

3 

9 

17 

C ontr ol . . — S uckers 

0 

12 

18 

3?thyleno.., — 1‘200 .Suckers. 

7 

5 

19 

Ethylene — 1:80 Suckers 

4 

8 

20 

Ethylene ,.—1-80 . .Slips 

4 

8 

21 

Control — Slips .... ... ... 

0 

12 

22 

Ethylene. . .—1.200. . . Slips 

5 

7 

23.... 

Ethylene.. 1:80.. .Slips 

1 

11 

24 

Ethylene . . .—1:200 . . Slips 

6 

6 






Table H 

AVERAGE WIDTH AND HEIGHT OF FRUITS PRODUCED BY SLIPS AND 

SUCKERS 



Slips 


Suckers 

Average 
Width 
of Fruit 
in inches 

Average 
Height 
of Fruit 
in inches 

Average 
width 
of Fruit 
m inches 

Average 
Height 
of Fruit 
in inches 

1 

1.43 

2.31 

— 

4 

2.93 

3.76 

.3 .... 

1 44 

2.41 

7 

3.01 

3.91 

5 

1 42 

2 19 

8 

3.15 

3.80 

10 

l 57 

3 43 

15 

2.46 

3.20 


1.53 

2.32 

16 

3.25 

3.66 

32 . 

1 75 

2.75 

18 

2 67 

3.50 

14 

1 87 

2 02 

19 

3.17 

3.93 

20 . 

2.06 

2.81 




22 ... . . 

2.20 

2.85 




23 

1.00 

2.00 




24., . , . , 

1.62 

2.60 




Average. . 

1.62 

2.47 


2 95 

3.67 


II. INFLUENCE OF CONCENTRATION OF ETHYLENE ON FRUITING 

Slips and suckers as previously stated were given two different 
treatments with ethylene. One lot was exposed to ethylene at a con- 
centration of one part of gas to eighty parts of air, the second lot 
was exposed to one part of gas to two hundred of air. The data in 
Table III suggests at least, that the earlier fruiting was obtained 




INFLUENCE OP SMOKE AND GAS ON PINEAPPLES 




with the concentration of one to two hundred. This was true for 
both slips and suckers. The experiments should be repeated before 
definite conclusions are warranted. 


III. INFLUENCE OF CONCENTRATION OF ETHYLENE ON THE SIZE 
OF THE FRUIT 

A comparison was made of the influence of the concentration of 
ethylene on the size of the fruit. The data show that the size of the 
fruit was not significantly influenced by the concentration of ethylene. 
The summarized data are given in Table TY. 

Table III 

INFLUENCE OF CONCENTRATION OF ETHYLENE ON THE NUMBER OF 
PLANTS THAT FRUITED BY FEBRUARY 1931 



Coneen- 

Coneen- 


Coneen- 

Coneen- 

Plot No. 

tration 

tration 

Plot No, 

tration 

tration 


1:80 

1:200 


1:80 

1:200 


4 


4 

1 


3 


9 

7 


6 

5 

4 


8 

5 


10 


7 

16 .... 


6 

11 


6 

16 

3 

.... ^ ^ 

12 

5 


18 


7 

14 


4 

19 

4 


20 

4 





22 


5 




23 

“i 





24 


6 










Average 

3.6 

6 2 


4.0 

6.0 


Table IV 

CONCENTRATION OF ETHYLENE ON SIZE OF THE FRUIT 
ALL PLOTS CONSIDERED 



Slips 

Suckers 


Average 

Average 

Average 

Average 

Concentration Ethylene 

width in 

Height 

width in 

Height 


inches 

inches 

inches 

inches 


1.53 

2 41 

3.10 

3.78 

1:200 

1.70 

2.62 

2.72 

3.63 


Other Experiments 

In addition to the various experiments described in the preceding 
pages, slips and suckers were shipped to Ithaca in October 1930. 
These were treated with ethylene, ethylenechlohydrin, diehlorethylene 
and triehlorethylene at a concentration of 1 : 1000, and planted singly 
in nine-inch pots in an Ontario Silt Loam. These plants were kept 
in a greenhouse at a temperature close to 80®P. Unfortunately these 
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plants have made but little growth under these conditions. A similar 
lot was brought back from Puerto Rico in February 1931 and treated 
in a similar manner. Sufficient time has not yet elapsed to permit 
any conclusions. In Puerto Rico during the month of February new 
experiments were started with various treatments, both with slips and 
suckers before planted and with plants under field conditions. These 
results will be reported at a later date. 

Discussion 

The use of smoke on plants in the field resulted in a very general 
ilowering of all plants and subsequent early fruit production. The 
experiments confirm the results obtained in practice by certain grow- 
ers in Puerto Rico. However, additional experiments are necessary 
to determine more precisely the essential conditions. The fact that 
in certain experiments no relation was found between the quantity 
of smoke used and the response obtained makes it appear probable 
that there is a wide latitude in this respect. A similar latitude has 
been noted in the use of ethylene on slips and suckers. 

The experiments using ethylene gas on slips and suckers while 
not yielding uniform results, nevertheless forced plants into flower 
in about three months instead of after a year or longer. Fruit prod- 
uction was exceptionally early and although the size of the fruit was 
small it seems possible to increase this by the proper use of fertilizers. 

The fact that the ethylene treatment of slips and suckers did 
not result in a simultaneous flo'wering of all plants indicates that 
the pliysiologieal condition of these plants must be given considera- 
tion in further investigations. From the practical standpoint this 
failure of uniformity in the time of flowering may be desirable since 
it enables a longer season for selling fruits. 

As yet no analysis have been made to determine the chemical 
changes occurring in field plants following the smoke treatment, nor 
for those plants which had been treated with ethylene before planting. 
Gonzalez (5) maintained that the effect of smudge fires on the Mango 
tree (Mangifera indica^ Linn.) was a temperature effect. Since the 
fires are maintained for long periods of time temperature may pos- 
sibly be a factor but at the same time there is a possibility that this 
forcing effect may be due to the hydrocarbon gases evolved during 
the combustion. In a slow combustion of wood, straw, or any other 
organic material there is a destruetuve distillation process, in which 
process various hydrocarbon gases are formed such as acetylene, 
ethylene, propylene, etc. It is obvious, therefore, that attention must 
be given to these gases as possible forcing agents. 
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In the experiments in which the pineapple plants were exposed 
to smoke under a tent for a period of twelve hours, the combustion 
was slow and the .heat produced was. little and could , have e levated 
the temperature but . slightly? Th^ temperature increase wpuld^ 
no greater than that commonly^^xperienced during normal^ condl^ 
tions. The fact that plants outside the tent, but exposed to the "dif- 
fusing smoke, also flowered suggests that the constituents of the smoke 
and not the temperature produced during combustion were responsible 
for the hastening of the plants into bloom. This view that a gas or 
gases are the forcing agents is supported by the results obtained from 
the use of ethylene on slips and suckers before planting. 

One other distinct aspect of the problem should be emphasized. 
Does smoke shorten a resting period in the pineapple? It has been 
demonstrated that most biennial and perennial plants exhibit a defi- 
nite resting condition. Thus the question arises : does the pineapple 
plant enter a period of rest previous to flower production? There 
is, however, no apparent cessation of vegetative growth before flow- 
ering occurs. This suggests that the plant is not in a resting condh, 
tion. The effect of smoke musCtfiererdf e, be to influence met aboli sm 
jy^s ucF a way as to force the meristem into reproductive growth. 
Harvey (6), Denny (4) and other have demonstrated that ethylene 
treatments are followed by a conversion of stored food to available 
food. It is possible that in this experiment with smoke such changes 
occur in the pineapple with a resulting change in the soluble carbon 
nitrogen, ratio, which changes might induce flower production. 

In support of this view are the results obtained from the treat- 
ments of slips and suckers wnth ethylene. These normally do not 
produce new leaves until six wrecks after planting at the maximum j 
therefore, the resting condition could not prevail for more than six 
weeks. On the basis of overcoming the resting condition with ethy- 
lene, the time for flower production in the pineapple should have 
been shortened about six weeks. As a matter of fact the saving in 
time was more than six months in the more favorable cases. These 
results point to the conclusion that the ethylene ^atment_h^ 
n idified m etabolism in sueh a wav .as to induce also flower prqdue- 
tion . ThSlprinciple, if correct, should prove to be one of paramount 
importance both for purely scientific as well as from the practical 
stand-point. 

In previous work, except for that of Gonzalez (5), attention has 
been given largely to the toxic action of smoke on seedlings. Molisch 
(10), (11), (12), has shown that tobacco smoke is very toxic to many 
plants and that smoke produced from paper, straw and wood has the 
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same effect. On the basis of his data he concludes that carbon mon- 
oxide is probably the constituent determining the toxicity of tobacco 
smoke. Nejubow (13) j Crocker (2), (3), Lehman (O)^ and Knight 
and Crocker (7), (8), have reported that ethylene is toxic to epicotyls 
of certain seedlings and to other plant organs. According to Crocker 
(2), (3), ethylene seems to be the predominant toxic agent evolved 
during destructive distillation. Bokorny (1) attributes the toxicity 
of tobacco smoke to the ammonia produced during burning. It is 
possible that under certain conditions smoke may be injurious to pine- 
apples. In these experiments and in practice the plants are exposed 
to smoke during the hours of darkness wheii the stomates are prac- 
tic^ally elo^d. Under this condition only a small amount of gases 
may enter. Perhaps if the smoke treatment were given during the 
day time, especially in the morning, a much shorter treatment would 
give the same results. 

In future treatments of slips and suckers with ethylene, considera- 
tion should he given to humidity and temperature relations. His- 
tological studies to determine the time of flower production should 
also be made. 

In conclusion it should be stated that both smoke and ethylene 
treatment of slips and suckers hold great promise for controlling the 
time of fruit production of pineapples. It is probable that under 
tropical and semi-tropical conditions that these methods may find ap- 
plication for other fruits and flower crops, 

SUMMARY ‘ 

1. The experiments using smoke on pineapple plants in the field 
confirm the results obtained in i^ractice by certain growers in 
Puerto Rico, The use of this process in the field resulted in a 
general flowering of all plants and early fruit production. 

2. There was no relation between the quantity of smoke used and 
the response of plants. This indicates a wide latitude as regards 
concentration of smoke. 

3. The age of the plants was not a factor hindering the effect of 
smoke treatment. 

4. From the results obtained in the smoke treatments and ethylene 
treatments it seems that one or more constituents in smoke and 
not the temperature produced are responsible for the hastening 
of bloom. 

5. Under the conditions in which smoke treatments were given to 
field plants, smoke was not toxic. 

6. Large-size fruits were obtained following the smoke treatments. 

7. The treatment with smoke previous to planting gave no appre- 
ciable response. 



INFLUENCE OP SMOKE AND C4AS ON PINEAPPLES 


17 


8. Slips and suckers treated with ethylene previous to planting flow- 
ered six months before the control plants. 

9. Fruits obtained from ethylene treatments were undersize. 

Suckers yielded larger fruits than slips. 

10. No significant difference was noted wuth tJie several concentra- 
tions of gas when used on slips and suckers. 

11. The results obtained indicate that the ethylene treatment has 
modified metabolism and induced flower production. 

The writer wishes to express his gratitude to Dr. Lewis Knudson 
for his guidance, criticisms and helpful suggestions so freely given 
throughout the course of this work and to Mr. Carlos E. Chardon 
for furtherance of the problem as Commissioner of Agriculture. Ack- 
nowledgment of assistance is also due to Mr. Fernandez Garcia, di- 
rector of the Insular Experiment Station, for his general supervision 
of the experimental phases carried out in the field at Rio Piedras; 
and to the present Commissioner of Agriculture, Mr. Edmundo Col6n 
for allowing the work to be brought to this stage of completion. 

ILLUSTRATIONS 

Plate I. — ^Left : Pineapple plants treated with smoke seven months 
after planting. Right: Control plots. 

Plate I. — ^Representative fruits obtained from slips and suckers 
treated with ethylene. 
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INHERITANCE OP COLOR IN THE EGGPLANT 


{Solanuni melongena 
J. A. B, Nolla^ 

The purpose of this investigation has been to obtain some knowl- 
edge of the behavior of color of our so-ealied native eggplants toward 
that of the imported Black Beauty and New York Improved as this 
would be very useful in connection with simultaneous studies on the 
production through hybridization of eggplants resistant to the bacte- 
rial wilt (Phytomonas solanaoeara (E. P. Sm.) Comm* S.A.B*). The 
Black Beauty is generally very susceptible to this disease, but it was 
discovered in preliminary trials by the autiior in 1923 and 1924 that 
one of the native v^arieties was move resistant to the disease than 
any of the imported varieties. However, this native fruit is of un- 
desirable color and shape for commercial purposes. 

The factors which have been studied in this investigation are: 
color of plant* of fruit and of dower, and the striped character of the 
anthers. 

The first studies on eggplant hybridization seem to have been made 
by Bailey and Munson (3) and were reported in 1891. The results 
published then were on the Fi generation and showed that purple 
color of both fruit and foliage is dominant over green. In the fol- 
lowing year Professor Bailey (2) gave results of some P 2 and back- 
cross data. In a ])rogeny of 175 plants from a self-fertilized Pi 
individual he found 83 green and 92 purple plants, a result which 
Y^j-ould indicate a 9:7 ratio. According to this ratio, two factors 
should be assumed for color of plant both of which would be neces- 
sary for the development of purple color. In the same F 2 popula- 
tion 102 plants came into fruit, 48 of which were colored and 54 
green or white. These numbers are contradictory since greens ap- 
pear to bo in excess of purples. It is plain that the numbers were 
too small to give conclusive results; a larger population would have 
been more reliable. In two other Pi fruits A5 and A6, self -pollinated 
like the preceding one, the results taken together show 299 purple 
plants to 208 recessive, another indication of a 9:7 ratio. 

^Presented &b & partial foMllmant of the minor requirements for the degree of Doctor 
of Philosophy at Cornell University. 

> Formerly of the Insular Experiment Station, now in the Graduate School at Cornell 
University, Ithaca, N*. X, 
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In a fourth Fi fruit (A8), not artificially pollinated nor bagged, 
the resulting Fy generation gave 105 purple and 69 green plants. 
This was presumably naturally selfed although it may have been 
pollinated by insects. Here again, like the loreeediug, ilie results 
appear to indicate a 9 : 7 ratio for plant color. 

In the backeross results conditions are, in a way, different. The 
backeross progeny of A 2 gave 82 green plants and 21 purples, that 
of A7 gave 101 greens to 143 purples. These should be expected to 
be similar in both progenies, but this is not the ease. In the former, 
a 1 : 3 backeross ratio confirms the 9 : 7 ratio in the Fa. In the latter, 
however, the purples are in excess of the greens, an observation which 
appears to be contrary to the expected 1 : 3 ratio. 

The results of fruits A 3 and A 4 which were the product of the 
pollination of Fi with the dominant Black Pekin, are as would have 
been expected, all purple plants. 

Finally, the results for the eight progenies are given together, 
and are therefore of no value from the standpoint of the analysis 
of color. 

Two other crosses, Giant Round Purple X White Chinese and 
Long White X Black Pekin, are also reported but the populations 
in all of the Fo or backeross progenies are too small to be of value 
in determining ratios. 

Munson (6) in 1892 reported further on the above crosses. This 
same writer, later in 1905 (7) commenting on eggplant crossing fur- 
ther reaffirms the dominance of purple color of fruit over white ; but 
makes no other contribution to the knowledge of inheritance in this 
plant. It must be remembered that Mendel’s epoch-making studies 
on inheritance had already been discovered at the time of this later 
publication. 

Owen (9), in 1912 reported on the Fa generation data Uf cross 
Long White X Dwarf Purple and in a population of 90 plants 
found 59 with purple stems to 31 with green stems. 

Here again a 9 : 7 ratio shows a behavior for plant color Rinnig r 
to that reported by Bailey and Munson. It is of interest to note 
that all the green-stemmed plants bore either greenish white or 
ivory fruits, colors which are recessive to purple or violet. This in- 
dicates a possible linkage of recessive factors for plant and fruit color 
or a single gene that affects both plant and fruit color. The purple- 
stemmed plants bore purple or violet fruit. 

The same writer (10) again in 1917 gave some data on Fa genera- 
tions of crosses made in previous years but the numbers are very 
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small. He, however, points again to the dominance of purple color 
of fruit over green. 

Halsted (5) found a 3 : 1 ratio of green to white color of flesh 
and a similar ratio of purple to colorless skin (Green purple X White 
colorless). In the cross Long White X Hwarf Purple he obtained 
a 9 : 3 : 3 : 1 ratio of purple, green, pink and white skin. Poi* this 
proportion a two-factor hypothesis should he assumed, the two dom- 
inant factors producing purple, the absence of the first producing 
green color, that of the second pink color, and the absence of both 
dominant factors resulting in the production of white fruits. It must 
be remembered that in the same cross, Owen (9) had obtained results 
for plant color which agree with the 9 : 7 ratio. 

Bayla (1) gave results of a cross between a Purplish Native Elon- 
gated X New York Improved, Prom his work would seem that direct 
and reciprocal crosses do not give similar Pi progenies. His study 
of the Fa generation is very incomplete; he speaks about the P 2 
hybrid, but no attempt is made at the study of the inheritance of 
color or any other character, Segx’egation is not studied in this gen- 
eration. 

In general, the data secured by the early investigators were insuf- 
ficient for a complete analysis of the inheritance of color in the egg- 
plant. The best data seem to be those given by Bailey and Munson 
(3) who were the only ones to make use of the backcross method. 
Summarizing these investigations it may be said that data have been 
offered suggesting a 9 : 7 ratio for plant color and 9:7, 9 : 3 : 3 : 1 and 
3 : 1 ratio for fruit color and a 3 : 1 ratio for color of flesh. 

It is the purpose of this paper to present the results of our studies 
on the inheritance of color of plant, fruit, and corolla, and the red- 
striped character of the anthers. In this connection purple color of 
plant has been studied as against green color, purple or violet corolla 
against white corolla, striped against non-striped anthers, purple 
fruit color in contrast to green or white and green color against 
white. 


MATERIALS USED 

The most important characters of the native eggplants used in 
these studies are given in table I. (See half-tone plates.) 

It should be noted that the anther sacs hurst as follows : in the 
varieties Fajardo, Wliite Pompadour and Long Purple K, just be- 
fore expansion of the corolla; in Gamuy, Black Beauty, University 
and Green, during or after the corolla opens. 
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Table I. Stioaving the Salient Characters op the Eggplant Varieties 
USED IN THIS Paper 


Variety 

Plant Color 

Fruit 

color 

Corolla 

color 

Anthers 

Seedling 

stage 

Adult 

plant 

Striped 

Non- 

sptripod 

Fajardo 

Green 

Light 

Purple 

Green i 

purple 
striped j 

Viola- 

ceous 


X 

Camuy 

Dark 

purple 

Dark 

purple 

Red to vi- 
olaceous 

Dpep vi- 
olaceous 

X 


White Pompadour 

Green or 
light 
purple 

Light 

Purple 

White 

puiple 

striped 

Viola- 

ceous 


X 

University 

Purple 

Purple 

Pink 

Violaceous 

X 


Green 

Green 

Green | 

Green 

White 


X 

Black Beauty 

Light 

Purple 

Light 

Purple 

Purple 

Viola- 

ceous 

X 

1 


Tile first planting* of some of the varieties was made in the fall 
of 1926 and some crosses made the succeeding winter of 1926-27. 
Only a few of the crosses were made that season because not all 
of the varieties had been secured. Gradually additions were made to 
the collection and new crosses made. The first generation of the 
1926-27 crosses was grown in the summer of 1927, and F 2 and back- 
cross generations planted in the fall of that same year, and data 
gathered early in 1928. When possible two generations were grown 
in the same year. 

Emasculations were made as short a time before the bursting of 
the anthers as possible, Avhieh was the day previous to the opening 
of the corolla in all varieties except Fajardo, Long Purple K and 
White Pompadour wiiere it w^as necessary to emasculate two days in 
advance of corolla opening. Pollinations were made as soon as the 
corollas were expanded. In the removal of the anthers and in tbe 
pollinating operations, the flowers were disturbed as little as possible 
to avoid unnecessary injury and consequent blasting of the fruits. 
They were properly bagged and tagged. The bags Avcre removed 
after the young fruit had set, usually five or six days after pollina- 
tion. All selfing was made by covering up the blossoms with glas- 
sine bags before expansion of the corolla. 

The fruits were gathered when there was evidence of the yellow 
coloration on them and seed was cleaned immediately, dried in the 
shade and stored in mason jars in which a beaker of calcium chloride 
had been placed. There is little difficulty with the viability of the 
seed under such storage conditions. 
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The seed were sown in ordinary greenhouse flats from, which 2~to 
3-week~old plants were transplanted to other plots, allowing 12 to 
16 square inches of soil per plant. The plots were carefully labeled 
to avoid any possible errors. With a reasonable amount of care the 
loss from transplanting was negligible. 

It was soon found that plant color could be determined at the 
time when the seedlings were transplanted. The seedlings of the 
White Pompadour and the Fajardo do not develop any purple color 
before the second week and those of the Green variety are pure green 
from the beginning. In seedlings of the Black Beauty, color was 
evident after the first week and in those of Gamuy and University 
it appears very early. Thus, in crosses in which any of the first 
three was involved with any of the remaining varieties, the seedlings 
were classed in two groups as colored and colorless (green). (See 
color plate III). 

The sorting of seedlings presents no difficulty when the cross is 
between Green and any variety with purple seedlings, but when Green 
is crossed with either Fajardo or White Pompadour some difficulty 
is experienced making it necessary, with certain individuals, to make 
the final classification when the plants are tensferred to the field. 
In the large seedlings (5 to 6 pairs of leaves) the purple color begins 
to appear in spots on the stem; but usually first on the main veins 
at the base of the leaf blade or on the petiole. In crosses between 
Fajardo 'or White Pompadour and any of the colored varieties the 
sorting out must be done early before any coloration shows in the 
recessive seedlings; if one waits too long they will be indistinguish- 
able from the dominant ones. 

The varieties given in the order of intensity of color of seedlings 
is as follows: Gamuy, University, Black Beauty, Wliite Pompadour 
and Fajardo. 

If counts for plant color made in the seedbed on any given cross 
were confirmed by later field observations, duplicate crosses were 
carried only through the seedbed and there discarded. 

Plantings in the field were made in rows three and one-half feet 
apart. Each row was numbered consecutively and the serial number 
kept season after season, starting with the second generation in 
1927-28. A record was kept of each individual plant throughout the 
entire investigation making reference to row number and plant num- 
ber. In this way it was very easy to trace back the history of any 
one of the many thousand seedlings grown in later generations. 

Our data secured from P 2 ^s and backerosses are given below. 
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PLVNT <’OLOIl 

IbuK-r plant i-olor will be preseiitocl tbe *sliicly of tlie inheritance 
of the pnrplo color in the differeni varieties. Since it was desirable 
to know wlieth(‘r the variations in color in the several varieties were 
really different mosi of the varieties were tested Avith Green where 
the color remains constant throughout the entire life of the plant and 
with Fajardo where the green color changes to light purple during 
the seedling stage. 

Table TI shows the data on plant color in the various crosses. 
Observed numbei's liave been calculated on the basis of a 3 : 1 ratio 
and are a]s(» given in table II. Likewise, deviations from the observed 
numbers and probable errors, are also given. 

In every ease purple color was dominant over the green of either 
Fajardo or Green; the Ft plants in all the crosses were purple. 

The diti'erent shades of purple found in Camuy, Black Beauty 
and University reacted similarly toward Green. A second green 
found in Fajardo when crossed with University purple gave results 
similar to those secured in crosses of Green with purple varieties. 
It should be remembered that the Fajardo green is in reality a purple 
which does not appear until two or three weeks after the seedlings 
emerge. 


Table IT. Showing Plant Color Bata on Fs and Backcross op the 
Varios Crosses. 


Progeny 


Observed 

Calcu- 

lated 

Devi:\- 

tion 

■ 

D/P. E. 

n 

ratio 

1— Oa X Gr, 

PurpJe 

885 

2.94:1 

889.50 

4.5 




Green 



296 60 


... 


2— Qrx Ca 

Purple 

1592 

3.19:1 

1580 25 

11.75 

d=l3.4 

0.S7 


Green 

515 


626.75 




3— (Ca X Gr) x Or 

Purple. . 

149 

1.09:1 

143 

6.0 

=b6 70 

1.06 


Green. . 

137 


143 




4— QrxBB 

Purple. . . 


2 80:1 


42.5 

d=16.68 

2.56 


Green. 

858 


816 50 




6— BB X Or 

Purple.. . 

442 

2.73:1 

453 

ii.o 

=b7,i7 

1.39 


Green. . . . 

162 


151 




6— (GrxBB)xGr 

Purple. . 

121 

i.i5:i 

113 

8.0 

±5.07 

i.58 


Green. . . . 



113 




7— (BB X Gr) X Gr 

Purple . . 

169 

1 17:1 

157 

12!o 

±Lo8 



Green. . 

145 


157 




S— XJniv. X F . . . 

Purple . . . 

106 

3.42:1 ' 

102 75 

’3!25 

±3.42 

0.95 


Green- 

31 


34 25 




X Univ 

striped 
Purple. . 

213 

3.28:1 

208.50 

4 50 

±4.87 

0.92 


Green- 

65 







.striped 







10— Univ, X Gr 

Purple.. . 

152 

4:1 

142.60 


±4.03 

2.36 


Green 

38 






11— Gr X Univ 

Purple — 

191 

’2.b:i 


2.50 

±4.69 

0.53 


Green.. 

67 


64.50 




12-(Univ. X Gr) x Gr. 

Purple . 

rrf) 

* ’ 0 ‘93:1* 

52.00 

2 0 

±3.41 

0.5S 


Green 

54 


62.00 
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It can be generally said that observations agree fairly well with 
-expectations on the basis of a 3 : 1 ratio of purple to green color of 
the variety Green (progenies 1-7 and 10-12). In every case the 
deviation is less than three times the probable error and, therefore, 
should be considered insignificant and can be attributed to random 
sampling. The green of Fajardo reacted in a similar way toward 
purple (progenies 8 and 9). 

No progenies of backcrosses of Univ. X F have been produced. 
The first attempt was frustrated by damping-off of the seedlings of 
the only two progenies that germinated ; a second attempt last sum- 
mer was unsuccessful because of the very few seedlings that ger- 
minated. Consequently the evidence offered for a 3 : 1 ratio of pur- 
ple to this green is based only on F 2 progenies. 

It is clear that the different shades of purple found in the varieties 
Camuy, Black Beauty and University react similarly toward Green. 
A second green (Fajardo) when crossed with University, gave results 
similar to those secured in crosses of Green with purple varieties. 

The assumption of one unit factor pair Fr pr for plant color will 
explain satisfactorily the results obtained. 

FRUIT, ANTHER AND COROLLA COLOR 

The study of inheritance of fruit color has involved the behavior 
of purple, red, pink, green purple striped and white purple striped. 
In corolla color we have been concerned with violet, purple and white 
and in stamen color we have dealt with red striped and non-striped 
anthers. In the preceding pages the data on plant color has been 
presented for four crosses. Our observations in those crosses have 
shown that green color of fruit is always associated with green 
plant color and purple, red and pink with purple color of plants. In 
the case of color of corolla it was found that white corolla was 
always associated with green color of plant in all the crosses. The 
non-striped character of the anthers always indicated recessiveness 
of fruit or plant color. Thus, in cases of crosses with Fajardo where 
corolla is colored and fruit is green, the recessive plants (green) 
always bore green fruit and non-striped anthers. In crosses with 
Green as a parent the green plants always bore green fruit, white 
corollg. and non-striped anthers. 

Therefore, the data and conclusions used in the analysis of plant 
color, will be the same for these characters. 
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PRUIT COLOR 

Ie tlie crosses Ga X Gr (red X green), BB X Gr (purple X green) 
and Univ. X Gr (pink X green) a 3 : 1 ratio was found for plant 
color and since green fruit color was associated with green plant 
color the same ratio must apply to fruit color in these crosses. 

In the cross Univ. X F (pink X green purple striped) a similar 
relation was found; all the plants sorted in seedbed as green bore 
green purple striped fruit. 

Crosses between Black Beauty and Fajardo were made twice, hut 
the F 2 and baekcross data were not sufficient to arrive at proper 
conclusions as to ratio of inheritance. They proved, however, absolute 
dominance of purple over green fruit color. 

In order to determine the relation of purple and green purple 
striped to white purple striped, Black Beauty (purple) and Fajardo 
(green purple striped) were crossed with White Pompadour (white 
purple-striped). Part of the progenies of the first cross was lost 
but dominance of purple was proved. 

The results of the last cross appear in the following table. 


Table III. Fruit Color. 




Observed 

Calcu- 

j 

Dovi’V 



Progeny 


n 

ratio 

lated 

tion 

P. E. 

D/F„ E. 

13— Wh, P X S’ 

Green 

116 

.. ..4 1 

108.75 

7.25 

=ir3.52 

2.05 


White.... 

29 

36 25 

14-P. X Wh. P 

Green. . 
White 

120 

49 

3.44:1 

120,75 
42 25 

0 75 

a:.3 79 

1 7fe 

15-(F.xWh. P.)xWh. P. 

Green 

127 

11.1 

334 

7 00 

±3 rj2 

£ VX 

Whit*'.... 

141 


134 


’ 



The evidence of Fa data in the above table supports the assump- 
tion of a 3 : 1 ratio of green purple striped to white purple striped 
fi'uit. The baekcross data furnish additional confirmation of -ex- 
pected results. 

Summarizing the observations on fruit color it may be concluded 
that the red, pink and purples are dominant over green, green purple 
striped and white purple striped, but green purple striped was dom- 
inant over white purple striped. A 3 : 1 ratio was obtained with 
purple, red and pink in relation to green; a similar ratio between 
white purple striped and green purple striped. Therefore, one unit 
character produces color of fruit. It may be represented by Ce. 

It should b.e remembered in closing, that certain unexplained 
observations were made in some of the F 2 progenies. In the P 2 of 
Univ. X P, five plants with white purple striped fruits were found 
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and classed mth green for the purpose of the relation of pink to 
green. When perpetuated they have been found to breed true ; i. e, 
the fruit is always white purple striped. In every other respect they 
are like Fajardo (green fruited) plants. Both University and Fa- 
jardo are true breeding varieties and therefore the appearance of 
these white purple striped fruit-bearing plants has been a matter of 
much interest to us during the whole time this work has been in 
progress. Things appeared still more complicated when two plants 
with these white purple striped fruits were discovered in the cross 
F X Univ. 

This phenomenon is, to our mind, of much interest since it may 
throw some light on the true nature of the variety Fajardo which, as 
reported to us, arose in a graft of a white eggplant on Solanum 
torvum. The only difference between the new puzzling individuals 
and Fajardo individuals lies in the color of fruit; color of plant, 
corolla, and anthers, and shape of fruit are like in the Fajardo. In 
no case was an individual mth white fruits obtained in any of many 
progenies of selfed Fajardo fruits. 

The writer would make further studies with these interesting 
whites if it should be possible in the future. 

It should be noted, in passing, that the observations of other 
writers in this respect are of interest. Owen (8) in 1912, for in- 
stance, in the F 2 of a cross where white and purple color were in- 
volved found greenish white fruited plants, and Halsted (4) in the 
same cross obtained greens again in a proportion of 3 : 1 toward the 
whites and even pink-colored fruits. The pink color in Halsted ’s 
may be explained as a dilution of the purple in the Dwarf Purple 
parent. 

COLOR OP COROLLA 

In these studies purple or violet (colored) corolla has been con- 
trasted to white (non-colored). 

In the direct and reciprocal crosses Ca X Gf, BB X Gr and Univ. 
X Gr it was found in the F 2 and backcross progenies that white 
corolla was always associated with green color of plant and fruit. 
Consequently the same general conclusions in the genetieal analysis 
can be drawn for color of corolla as for plant and fruit color, namely 
that a 3 : 1 relation exists between color and no color and that colored 
corolla is due to one unit factor which may be represented by Ci 
and white color by its absence and represented by Ci. 
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STRIPING AND NON-STRIPING OF ANTHERS 

Striped anthers occur in the parents Black Beauty, University, 
Cainuy and non-striped anthers in White Pompadour, Fajardo and 
Green. 

In the crosses Ca X Gr, BB X Gr, Univ. X Gr. and Univ. X P, the 
absence of the stripes on the anthers was evident in the plants with the 
green fruits and in the first three of these crosses it was associated not 
only with green color of fruits but also with green plants and white 
corollas. In the cross Wli. P. X P where both parents had non-striped 
anthers, the Ft, P 2 and baekcross progenies had all non-striped an- 
thers. Hence, the same conclusions will hold for striping of anthers 
as for plant, fruit and corolla color. A unit factor will be assumed 
and represented as Si with its recessive allelomorph st, 

SUMMARY AND CONCLUSIONS 

(1) Inheritance studies on the color in the eggplants have been 
made by various investigators but the first one to attempt an analysis 
was Halsted (5) who reported a 3 : 1 ratio of green to white color of 
flesh and a similar ratio of purple to colorless skin ; also a 9 : 3 : 3 : 1 
ratio of purple, green, pink, and white fruit. Several workers have 
pointed out the dominance of purple color over white in fruits. 
Bayla (1) apparently regarded Fi generations of reciprocal crosses 
as dissimilar. 

(2) The methods employed in the various crosses are given. 

(3) Seedlings in some of the crosses could be classified according 
to their color during the very early stages. Plants of the Green 
variety remain green throughout the entire life cycle, those of Fa- 
jardo and White Pompadour are green during the first two or three 
w^eeks only and then turn light purple ; while those of Camuy, Black 
Beauty and University are purple from the very beginning. 

(4) Intense purple color of Camuy is inherited in a 3 : 1 ratio to 
Green. The same ratio exists between the green of Green and the 
purple of University and Black Beauty. The University purple is 
inherited in the same ratio in respect to Fajardo green purple striped. 
For all these a unit factor Pr pr is assumed. 

(5) Green color of fruit in the crosses studied is always associated 
with green plant color ; and purple, red and pink with purple color 
of plant. White corolla is always associated with green color of 
plant; striped anthers with a recessive factor for fruit or plant color. 

(6) Bed, purple and pink color of fruit is dominant over green 
and inherited in a 3 : 1 ratio. Likewise green purple striped is domi- 
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nant over white purple striped and is inherited in a 3 : 1 ratio. Pur- 
ple was proved to be also dominant over white purple striped. Green 
purple striped acts as a recessive in respect to pink or purple, but as 
a dominant in respect to white purple striped. 

(7) Violet or purple corolla is dominant over white corolla. They 
stand in a 3 : 1 ratio in the P 2 generation. 

(8) Striping of anthers is dominant over non-striping and is 
inherited in a 3 : 1 ratio. 

(9) A unit factor appears to exist for each of the characters; 
color of plant, color of fruit, color of corolla and striping of anthers. 
The following allelomorphic pairs of factors are assumed: plant color 
Pr pr^ fruit color Cc, corolla color CiCi, and striped character of 
anthers St st, A single factor might be assumed as affecting all the 
characters here involved. 

(10) There may be complete linkage between these characters: 
White corolla and non-striped anthers always stand for green fruity 
and green plant (all recessive characters) . On the other hand striped 
anthers always go with bright-colored fruit and with purple plants. 

(11) The composition of a green plant with white corolla, green 
fruit and non-striped anthers may be represented as prpr cc Ci Ci 
stst, or as prpr, cc, etc. 
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Explanation op Plates 

PJate III. Plant Color. Parents Camuy (1), and Green (2). Pig* 3 
is the Pi of the cross Camuy X Green. Pigs. 4-7, P 2 generation 
seedlings, 3 : 1 ratio of purples to green. 

Plate IV. Corolla and anther characters, Pig. 1, corolla of Camuy, 
anthers striped ; fig. 2, Fajardo, non-striped anthers; fig. 3, white 
Pampadour, non-striped anthers; fig. 4, University, striped an- 
thers; and fig. 5, white corolla of Green, anthers non-striped. 
Plate V. — Black beauty eggplant. 

Plate VI. — Fajardo eggplant. 

Plate VII. — University eggplant. 

Plate VTIT. — ^Left : Green eggplant. 

Right: White pompadour eggplant 
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A NEW SPHAEEODACTYL PBOM PORTO RIOO 

Chapman Grant, Major, United States Army 

Sphaerodactylus gaigeae sp. nov. 

Type N'o. 3358, male, Chapman Grant Collection, 7 Sept., 1931, 
mountains near Yabucoa, Porto Rico; collector, Chapman Grant. 

Diagnosis: A Sphaerodactylus of medium size, 45 mm., very dark 
above, almost black; usually dark beneath. Throat dark with white 
spots, but this unique character fades in alcohol; habitus slim; 
scapular pattern wanting or reduced to light dots; head pattern in 
shape of ^‘chevrons”. No sexual dichromatism. Snout and throat 
strongly keeled. 

Habitat: Mountains between Maunabo and Yabucoa, Porto Rico. 
Pound under vegetable trash in moist situations. 

Proportions; Slender; medium size, 45 mm. adult average. 

Squamation: Upper side; scales across snout just in front of 
eyes, 12. This line to snout, 5. Scales all keeled including those 
bordering rostral. Lower side; Larger scales bordering mental, fol- 
lowed by smaller scales which increase in size at neck. All strongly 
keeled including chest. Belly scales smooth. Male escutcheon large. 

Color and markings: No sexual dichromatism. Above; very 
dark brown, almost black. Head pattern a black chevron^’, apex 
pointed forward at occiput outlined by a narrow light margin. 
Head pattern is unique among Porto Rican and adjacent island 
forms. Scapular pattern wanting or reduced to two light dots. 
Occasionally a sacral pattern of a pair of light longitudinal lines 
outlining three or four 1)laek scallops beginning at sacrum and ex- 
tending onto tail. Below; chin black with light dots. This is a 
unique marking, but fades in alcohol. Belly marbled with dark, 
occasionally all gray. Also fades in alcohol. Underside 'of tail usu- 
ally deep orange, occasionally brown. The orange fades in alcohol. 

Remarks: Specimens taken, 22. This species is found associated 
with S. grandisquamis'. When capturing these specimens I thought i 
was taking immature 8, klauheri This is the only ^ ^ black smooth 
bellied species known to occur on Porto Rico or the adjacent islands. 
It is much the blackest form, 8. Mmoberi being a dark walnut. 
Named in honor of Helen T. Gaige. 
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CHART FOB DETERMINING THE SPHAERODACTYLS 
OF THE PORTO RICO REGION 

Ohapman Grant, Major, TTiiited States Army 

It is hoped that the reader has seen the paper by the same au- 
thor describing five new SpMerodactyls and reestablishing another 
in the July number of this Journal as this chart is for the ready 
determination of these and the new species described in this number 
of the Journal. Altogether there are eight species now known from 
this region. 

I find that a key has an objectionable feature because a decision 
must frequently be made on a matter of opinion or definition. A 
reader unfamiliar with a group may be led astray by a wrong choice 
while using a key. In the present ehait any specimen may be re- 
ferred to any of the thirteen columns. There is no necessity for 
starting over as is necessary with a key, because if one column leads 
to an impasse with a certain specimen, the student may ignore that 
character and run down one of the other columns. 

In making an identification it is advisable first to determine the 
sex of the specimen. It will be noted that three of the eight species 
have sexual dichromatism. Sex determination immediately narrows 
the field. 

Sex determination is easy in this genus. Examine the belly 
scales TOth a hand lenz. The male has a chevron shaped patch of 
noticeably flat or slightly concaved and usually lighter colored scales 
anterior to the vent. The branches of the chevron extend onto the 
hind legs. The scales of this part of the female are not different- 
iated. See Plate XX, July number of this Journal. 

Use 'of the Chart. Explanation of Terms. 

In Column 6, the ^'ci'oss'’ on the head of 8. monensis is more or 
less a matte^' of opinion. I will gladly adopt a more comprehensive 
term. The ^d^antage of the term ‘‘cross’’ is that there are various 
types of crosses. There are also various designs on the head of 8, 
monensis. 

“The target” is an oval occipital spot encircled by an oval ring, 
usually of the same color. 

Columns 7 and 8. The species of this group have a dark line 
or the vestiges of one, beginning at the eye and extending backwards 
for various distances according to the species. This line is bordered 
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above by a lighter line, also extending variously according to the 
species. 

Column 0. The ^^chin’’ bears a pattern that is quite specific in 
certain forms. By ^'chin’^ is meant the area from the mental to a 
line joining the bulbs of the lower jaw. Some might call it the 
‘‘throat”. 

Column 10. The “scapular pattern” is a feature of this genus. 
It is best shown in 8. gmndisquamis. In this species it usually con- 
sists of a black blotch across the shoulders, outlined by white and 
bearing two white dots. The resemblance to a mask is striking. 
“Spectacle” is suggested by Dr. Barbour for the scapular pattern 
when it tends to change from a mask to two little tangent targets. 

Column 11. The “sacral pattern” is second only to the scapu- 
lar pattern in this genus. Usually it is most conspicuous at the 
region of the sacrum, but is frequently repeated several times along 
the tail. Generally it is formed by a continuation or reappearance 
of the ocular white line and the outermost dorsal dark line or line 
of dots which is intensified at this point. The form and degree of 
this pattern is specific. 

Cohimns 9, 12 and 13. Keels: It is very difficult to determine 
whether or iiot certain scales are keeled in these species. It is nec- 
essary to let the specimen become slightly dry and to scan it with 
a hand lenz in a mild light that comes from the side. A bright light 
or a direct light, moisture or too high magnification make the keels 
alm'ost invisible. 

Notes to Sphaerodactyl Ctiart. 

1. Fades in alco.hol. 

2. Tile Culebra form only is covered in this chart. The form 
from A^ieiiues is covered by these notes whei'e it differs from the 
Culebra form and is referred to by the letter ‘‘V’’. The Culebra 
form is referred to by the letter “C”. 

3. Bed head. The C has a plain red head above in 22 per cent 
of the males, with no intermediate forms wdth the speckle head males. 
The V .has a larger per cent of red head males and the red con- 
tinues underneath the head as red or orange. Some have a dark 
occipital spot on the I’ed head and some have spotted or marbled 
chins, whereas C invariably has a white chin and no occipital spot. 

4. Browul. The Y is much darker brown than C. 

5. V males, not the red heads, have regular “target” or mottled 
head. 

6. See Note 3. 

7. In V this line is much darker, nearly black. 
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8. Y males have the dark eye line a light brown instead of 
''black'’. 

9. W.hite in Y. 

10. In Y, gray or black and white speckled or striped. 

11. In Y, orange or white or gray or mottled. The orange fades 
in alcohol. 

12. In Y, reduced or wanting. 

13. In Y, usual. 

14. In Y, same pattern, but repeated several times onto tail. 




THE HERPETOLOGY OP VIEQUES ISLAND 

Chapman GtRANt, Major, United States Army 

Dr. Lebnard Stejneger, 1904, in “The Herpetology of Porto 
Rieo” lists eleven reptiles and amphibians from Vieques, as follows: 


Species 

1. Leptodaotylus dlhUdbris 

2. Bleutherodactylus antillensis — 

3. Sphaerodaotylm grmdisquamis 

4. AtioUs cuvieri 

5. Anolis cristatellus 

6. Anolis stratulus 

7. Anolis pulchelliis V ^ 

8. Anieiva exsul 

9. Mabuya sloanii 

10. Typhlops jamaice^isis V ' — 

11. Alsophis antill&nsis 


Latest Record 
.-Stejneger 
—Stejneger 
—Stejneger 

—Reinhardt &• Luetken 
—Stejneger 
—C. W. Richmond 
—Reinhardt & Luetken 
— Reinliardt & Luetken 
— Riise 

—Reinhardt & Luetken 
<< Virgin Islands^' 
— Boulenger 


1900 

1900 

1900 

1862 

1900 

1900 

1862 

1863 

1863 

1863 

1894 


He lists Anolis pndcliellus and Typhlops jamaieensis with a 
The latter is recorded from the ‘^Virgin Islands It is clear that 
he expected both species to be on Vieques, but had no proof in regard 
to Typhlops, 

Karl P. Schmidt, 1928, in the Scientific Survey of Porto Rico 
and the Virgin Islands lists 10 ’of the same reptiles and amphibians 
from Vieques. He apparently took only A, cristatellus, pullchellus 
and stratulus f counting on the authority of Stejneger for the re- 
mainder. He leaves out Typhlops which Stejneger included only on 
probability. 

The writer made a trip to the Island in 1931, where, with the 
assistance and hospitality of Mr. S. 0. McCall, 6 species were added 
to the fauna and 1 removed, bringing, the total to 15. 

I found the two Solentia very numerous and n’oisy. 

The first new record, Eemidactyhis mahouia, was found around 
old stone buildings at night. It is discussed elsewhere in this issue. 
Sphaerodactylus townsendi and 8, roosevelti occur on the extreme 
eastern dry tip of the Island. Elsewhere Sphaerodactylus danforthi 
or a closely allied form occurs under trash or palm leaves. This is 
a two-color-phase-male form. On Oulebra there were no intermedi- 
ates between the speckled head and red-head males, but on Vieques 
all integi'ades were found. The form from Vieques shows constant 
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minoi' diffierences from Sphaerodactylus danforthi, which I believe 
to be of specific or sub-specific value. They are discussed in another 
paper. Searching on the extreme dry eastern tip 'of the Island, in 
the almost impenetrable brush, I turned over the remains of a de- 
serted termite nest which had fallen to the ground. I saw a large, 
coarsely scaled Sphaerodactylus and grabbed. To my delight, I felt 
the wriggle in m'y hand, but upon examination, I found only a part 
of the tail. A diligent search failed to recover the impoi’tant part 
of the specimen. The glimpse I had made me think it was S, roose- 
velti I tuimed over a rock nearby and found the hatched shells of 
large Sphaerodactylus eggs and one partly incubated egg. A month 
later, Oct. 28, 1931, the egg hatched into what might well be a fe- 
male S, roosevelti. I made color notes as follows: Bright yellow, 
brightest at tail. A light yellow stripe starts between eyes and ex- 
tends to tip of tail, bordered on head by slightly darker edges. 
Dark greenish yellow stripe, width of eye, extends nearly to end of 
tail, but at scapular region this line is jet black with a tiny white 
dot in the center. At sacral region, this line is little darker. Be- 
hind eye a light yellow line which is interrupted at ear and re- 
commences behind ear runs well onto the tail. A narrow dark line 
below the latter. Planks bright yellow. Tiny tip of tail white. A 
beautiful creature. 32 mm. long when hatched. Egg 9X7 mm. 
The following day the colors began to fade and the day thereafter 
the skin loosened up preparatory to shedding. The adult 8. roose- 
mlii does not have any yellow, but it is quite possible that the young 
may have it. The classification of the above specimen is tentative 
until young 'of 8, roosevelti are taken at the southwest corner of 
Porto Eico, whence I described the species in this Jounial, Vol. XV 
No. 3, page 203 and plate. 

AnoUs cristatellus is numerous. The fan has a broader orange 
band than the Porto Eic’o form but does not approach the color or 
width of the Culebra form.^ I found the high tail fin in about the 
same proportion as on Porto Eico, I searched for AnoUs stratulus 
but failed to find any. AnoUs ptdchellus was not very abundant. 
I looked for a variant ‘on the dry eastern end of the Island but 
neither was to be found. I did not find a native who had ever seen 
AnoUs cuvieri, 

Ameiva exsul fairly swarms on outlying keys. Schmidt thought 
it extinct on the main Island where the mongo'ose abounds, but I 
saw a few AmiCivas on the eastern extremity. , I believe it is too dry 
there for the mongoose. 
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Mabuya was not seen or known to the natives. 

I have One specimen of Typhlops sp. collected by Mr. S. C. Me 
Call. 

Alsophis antillensis is probably nearly extinct except on outlying 
keys or possibly the eastern tip of the Island. Some natives report 
having seen a few snakes within the past several years. 

The natives speak of the ‘‘culebron’’, Epicrates as occurring on 
the off shore keys. 

I saw a pet Psendemys in a cistern. The natives claim they are 
numerous in the lagoons and are sold on the streets for fifteen cents 
apiece. 

An old citizen of repute says that after several of the hurricanes, 
large agglomerations of broken branches and trees have floated 'over 
from Porto Eieo and that Pseudemys has been found in such situa- 
tions. Such a phenomenon would require an unusual wind 'of suf- 
ficient duration and intensity to overcome the current running be- 
tween the two islands. Personally, I believe that Pseudemys and 
Epicrates are the only forms which might survive such an expe- 
rience. 

The species that I strike from the list is Stejneger’s 8. grandis- 
qiiamis or 8. niacrolepis which Schmidt later confused with 8. grandis- 
quamis. See page 43 of this issue for discussion. 

The herpetological list of Vieques I believe comprises the fol- 
lowing : 


Species 

1. Leptodactylus alhilal^ris — — 

Latest Record 

Grant 

1931 

2. Eleutherodactylus antillensis — — 

— -Grant 

1931 

3. Hemidactylus 

— — Grant 

1931 

4. Bphaerodactylus townsenidi < ^ ^ ^ 


1931 

5. Sphaerodactylus danforthi ' ^ ^ ’ 


1931 

l). Sphaerodactylus roosevelti < ^ ’ 


1931 

7. Ajwlis cristatellus 


1931 

8. Anolis stratulus < ^ ^ ’ 

Schmidt 

1928 

9. Amlis pulchellus 


1931 

10. Anolis eumeri 

Eeinhardt & Luetken 

1862 

11. Ameiva exsul 

Grant 

1931 

12. Muhuya sloanii < < ? ^ » 


1863 

13. TyphlopSj ^ 

Grant 

1931 

14. Alsophis antillensis < * ? ' » 

Boulenger 

1894 

15. Pseudemys stejnegeri*^*’^ 


1931 


Note*. 1. See p. 220 Vol. XV No. 3 of this Journal. 
The denotes species not collected by the writer. 

The denotes species added by the writer. 




BUPO LEMUE, A RAEE POETO RICAN TOAD 

Chapman Grant, Major, “United States Army 

Bilfo lemur was known to the natiTes of Porto Rico as ‘^sapo 
cOncho’^ because of its bony or shell-lilce head. At the time of Dr. 
Stejneger’s visit, the name had been transferred to Leptodactylus 
alhilabris. At present Bufo marinus bears the name for which it 
does not qualify. Bufo lemur seems to have always been scarce, or 
its hiding places are not yet understood. 

Cope named the form Peltaphrym Umur in 1868. Peters called 
it Peltaphryne gutturosus in 1876 and Gundlach, Bufo gutturosus 
in 1881. Stejneger straightened things out in 1902 with Bufo lemur. 

The only records that I can find of its capture are: 

Dr. Stahl secured six specimens in forty years of collecting in 
the 18 — s. Stejneger captured five specimens near Arecibo in 1900. 
Schmidt took five specimens at Goamo Springs in 1919, thereby 
greatly enlarging the known range of the species. It had been 
known only from the north side of the Island. Dr. J. Garcia Diaz 
secured one at Arecibo in 1925. Mrs. D. J. Haydon, of the Univer- 
sity of Porto Rico secured two from Ba^^celoneta in 1928. Danforth 
collected eight at Coamo Springs in 1929. I captured the present 
specimen a mile north of Coamo Springs in 1931. A total of only 
28 known specimens of this species taken in sixty-three years. 

Noticeable about this toad is its limber back bone. It can turn 
about so that in handling it, it feels more like a warty salamander 
than a toad. Its mouth is not terminal as in ordinary toads but 
underneath like a shark's. When captured, it was sooty black all 
over. Soon it turned to a black and white marbled symmetrical 
pattern, too complicated to try to describe. The hour glass pattern 
on the back mentioned by Stejneger is present. The eyes of this 
specimen are decidedly coppery instead of brassy as in the specimen 
that Stejneger describes. '' 

Drop|)ed into a tub of water it swims well on and below the 
surface. Kept in a bottle it ate two katydids, tiger beetle, AnoUs 
cristatellus 4" long and cockroaches. 

This toad is closely allied to B. ^mpmus (Cope), of Cuba and 
B. gutturosus Latreille of 'Hispaniola, both 'of which are relatively 
common. Bufo turpis Barbour of Virgin Gorda was known only 
from the type specimen until Dr. Stuart Danforth of the University 
of Porto Rico at Mayagiiez took eight specimens last year. He 
found them under the bark of dead mangrove trees. 
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EXPLANATION OP PLATE IX 

Bufo lemur front view and side view. This is probably the only 
picture ever taken of this species alive. Photos by Capt. P. V. Bdger- 
ton, U.S.A. 



PLATE IX. 




SPHAERODAOTYLUS GRANDISQUAMIS, A VALID SPECIES 

Chapman G-eant, Major, United States Army 

Stejneger ^ described Sphaerodactylus grandisqumiis in 1902 from 
a series of 47 specimens taken at Lnqnillo and near Ponce. He 
added 9 other specimens from Vieques under this name, altho noting 
a marked difference in coloration and pattern. 

The selection of the name grandisquamis was not a happy one as 
it calls attention to a trivial and uncertain factor. Unfortunately 
Dr. Stejneger attributed the sexual dichr’omatism and markings whicsii 
are so distinct in this species to individual variation. He did not 
have a sufficient series to make it apparent to him that this species 
is larger than macrolepiSj nor that grandisqucmis is the only spe- 
cies with a distinct white tail tip and a usually perfect scapular 
^^mask^^ 

In 1914 Barbour^ says; ‘‘This species, [gra7tdisqwim4s] which 
had hitherto been confounded with Sphaerodactyhis macrolepis 
Gunther, the type locality of which was St. Thomas, has been shown 
by Stejneger to be perfectly distinct, yet to have close affinity with 
Gunther ^s species. Stejneger ’s species may easily be separated by 
its much larger dorsal scales. In its distribution it is confined to 
Porto Rico and Vieques 

In 1915 ? Fowler ^ accepts the species without question : ‘ ‘ Thi*ee 
from Areeibo Road, Porto Ric’o, about the 70 km. post; these are 
similar to Dr. Steji|pger’s figure,^ [this figure is of a female], ex- 
cept that the black scapular blotch has in each example two small 
pure white spots. Two specimens .have the dark spots as more or 
less broken longitudinal bands, [probably females] though in the 
remaining example a more speckled appearance is seen and the spots 
are smaller.’’ Undoubtedly this last is a male. 

Again a series too small to make evident the interesting sexual 
dichromatism and markings of this fonn. 

In 1917 Barbour® says: ^^SphasradcDctylus macrolepis Gunther. 
In the collection there are specimens from St. Thomas, Tortola, Vir- 
gin Gorda and Anegada. These have been compared with a large 
series in the M. C. Z. from St. Croix. All belong to the same spe- 
cies; the Anegada specimens are much paler, more ashy, than any 
of the others and the variation observable in this large number of 
individuals sh*ows that Sphaerodactylus grmdisquamis Stejneger^' 
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from Porto Rico, distioguished by the larger size of the dorsal scales 
is really far from conspicuously distinct. The species may perhaps 
stand, however, since there is no doubt but that the average num- 
ber of scales upon the dorsal area is slightly fewer.” 

We must begin to note that there are other things than scale 
counts which when constant, constitute a species. 

In 1920, Schmidt® lumps the two species together. I have not 
seen his paper. 

In 1921 Barbour'^ states: “I cannot, with this large material 
before me, find any stable character separating macrolepis from gran- 
disquamis. Certainly in specimens of equal size the dorsal scales 
differ but very little in size. In the topotype of macrolepis, figured, 
they are actually larger than in the specimen of grandisquamis, . 

Barbour’s figures are of females of S. macrolepis fig. 2 and 8. 
grandisquamis fig. 3. In his description of macrolepis he uses a 
Porto Rico specimen, i.e. grandisquamis. If we could only get away 
from scale counting and not let the trees obscure the forest. 

In 1928, Schmidt * lumps macrolepis, grandisquamis and monensis. 
He shows cuts of a male and a female as “common types of pat- 
tern”. He proves that by scale count the three species are one. 
No attention has been paid to color, size, pattern, sexual differences, 
proportions or habits, which differ and are constant in each of the 
three species. 

In 1930, Barbour® does not list monensis or grandisquamis, al- 
lowing macrolepis to answer for the three. 

In the July number of this Journal, I reestablished the validity 
of monensis. I had not seen specimens from St. Croix, so consid- 
ered them identical with the Porto Rican form. This belief was en- 
gendered by the quotations at the beginning of this article. Upon 
collecting a small series from St. Croix, I immediately realized that 
the Porto Rico form was distinct, and therefore grandisquamis was 
valid. The close similarity between the forms from St. Croix, Cu- 
lebra and Vieques would make my danforthi from Culebra and Vie- 
ques of only sub-specific value, if it were not for the fact that I 
found no red-head males on St. Croix and find no mention of this 
phase in the literature. A larger series from St. Croix may show 
the forms from St Croix, Culebra and Vieques to be sub-specific 
inter se. My “Chart for Determining the Sphaer'odaetyls of the 
Porto Rican Region” in this issue still further brings out the dif- 
ferences between the species. 

• My opinions are based on fifteen months of constant work in the 
field where I have observed hundreds of specimens. I have hatched 
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out many eggs and observed the young. My study collection at this 
time contains 228 grandisquamis from Porto Rico and 157 danforthi 
from Culebra; 63 danforthi from Yieques and 11 macrolepis from 
St. Croix. 

It is my conviction that the specific differences of the Sphaero- 
dactyls of the Porto Rico region should be based on the characters 
shown in my Chart’’ as well as on scale count. 

A resume of the outstanding differences between the four species 
is not amiss here as macrolepis is not included in my Chart”. 
There are other constant differences between the St. Croix, Yieques 
and Culebra forms which are omitted here. 
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THE HERPETOLOGY OF CAJA DE MUEETOS ISLAND 
AND CARDONA KEY, PORTO RICO 

Chapman Grant, Major, United States Army 
and Cornelius Boosevelt 

The interesting little Island of Caja de Miiertos, Coffin Island, 
S miles off Ponce, Porto Rieo, has been nearly ignored by herpe- 
tologists. It is not mentioned by Stejneger, 1904, in his “Herpe- 
tology of Porto Rico^’, or by’’ Barbour, 1930, in his List of 
Antillean Reptiles and Amphibians' \ Schmidt, 1928, Vol. X, Part 
1, “Scientific Survey of Porto Rico and the Virgin Islands" men- 
tions Anolifi crisiai^elluSy Ameiva imimorei and AlsopMs portoricensis 
as the only forms known from the Island. 

On July 26th, 1931, the joint writers visited the Island and 
secured the following 53 specimens, adding 3 species to the fauna, 
bringing the total to 6 species: 

Anolis cristatellus, 21; very numerous and apparently not dif- 
fering in habits or form from the mainland specimens. 

Anolis pnlchellus, 3; not abundant, but apparently not differ- 
ing in form or coloring from the mainland specimens. 

Ameiva exsul, 6 ; not abundant, seemingly the dorso-lateral 
stripes persist longer than in the mainland specimens. 

Ameiva wetniorei eJeanorae, 6; not abundant; described in this 
paper. 

Spliaeroducixjlus ioimisencU, 17 ; not rare, differ slightly from 
the Vieques and Porto Rican specimens. 

On August 20, 1931, we received a small collection comprising 
Anolis puhJielhis, 3; Spliaerodmiylus townsendji, 4; Typhlops ja- 
maicensis sp. ?, 2; Alsophis portoricensis, 3; and Phyllodactylus tu- 
herculosm\ 1, adding 3 species to the fauna, bringing the total to 9 
i^ecies. 

On November 26, 1931, the senior winter again visited Caja de 


Muertos and captured 38 specimens 

Sphaerodaetylm townsendi, 5 ; 

Ameiva wetmorei eleanoracj 

14; 

Phyllodactylus tuherculoms, 

1; 

Ameiva ewsul, 

3; 

Anolis pulchelluSf 

1; 

Typhlops jamaicensis, spj, 

2 • 
^ j 

Anolis cristatelluSj 

11 5 

Alsophis portoricensis 

1. 


The Ajlsophis do not resemble the series of eight A. portoricensis 
in the Grant collection, but resemble the series of thirty A. antillensis 
in the same collection, in color and pattern but not in squamation, 
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The Typhlops appears to he distinct. 

Barbour mentions Phyllodactylus spatulatus Cope; “Barbados 
collected years ago, about 1861, in fact, by Dr. Theodore Gill. [ 
have no recent information as to its status”. This is the nearest 
record of this genus to the present locality. The present find adds 
a genus to the Porto Rico fauna and a species to the Antilles. 

On November 26, 1931, the senior writer visited Cardona Key, 
a tiny sand-coral islet bearing a light-house, off the harbor of Ponce. 
Ameiva exsul fairly swarms and AndHs cristateUus is numerous. 
Nine Ameiva exsul and three Anolis cnstatellus were taken. Exsul 
exhibited a wide range of color and pattern, but no turquoise blue 
tails or red or salmon undersides were seen. Some specimens had 
light brown unm'arked backs, others had two complete white lines 
below the dorso-lateral line along the sides, formed by tlie coalescence 
of white dots. Critaiellus showed no miarkings and a plain olive 
fan. 

Ameiva wetmorei eleanorae subsp. nov. 

There are 135 specimens of A. wetmorei in the Grant collection 
from the neighborhood of Cabo Rojo, P. R. There is little varia- 
tion in this series. The white stripes are narrow and there is a 
faint brown stripe between the mid-dorsal stripe and the continua- 
tion of th.e^suboeular white stripe. This brown stripe is the eonti- 
nuatio'a^f tfe subocular white stripe. 

Type No. 2734, Grant Collection, July 26, 1931, Caja de Muertos 
Island, Porto Rico. Collectors, Roosevelt and Grant. 

Diagnosis: Differs from A. wetmorei in having wider dorso-lateral 
white stripes. The supraocular white stripes usually stop at the 
base of neck instead of continuing on to tail as a brown stripe. 

Habitat: Caja de Muertos Island, Poi'to Rico. 

Proportions and squamation: As in A. wetmorei. 

Color /^tod pattern: The mid dorsal white line turns blue as it 
passes the sacrum. In the Muertos form this ivide blue stripe in- 
cludes an uneven, broken central black line from near the sacrum. 
In the^ Porto Rican form if the central black line occurs at all, it 
is much furthpr down the tail. The supraocular white line usually 
stops at the»heck in the Muertos form, leaving a jet black space 
between the middorsal white line and the continuation of the sub- 
ocular white line. In the rare cases where this line continues in 
the Mhertos form, it is merely as a faint white line. In the Porto 
Rican form, the supraocular white line turns brown at the shoulders 
and eontjfiues onto the tail. In the Muertos form' the lowest white 
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line wliieli runs from, armpit to groin is as clear cut and distinct 
as those above it. In the Porto Eieo form, the lowest white line is 
blurred or wider than the ones above it. The Muertos form has a 
much tidier clear cut pattern with more contrast. 
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Remarks: Specimens taken 20. Named in honor of the junior 
writer’s Mother, Eleanor Roosevelt. 

The habits of this species are mentioned by the senior writer in 
^^Copeia”, July, 1931. 





THE HEMIDACTYLS OP THE POETO RICO REGION 

Chapman Grant, Major, United States Army 

Two species of Eemidactylus are known to occur in the West 
Indies, E. mahonia and E. hrookii. 

There has been some misunderstanding in the classification of the 
Eemidactylus of Porto Rico and the adjacent islands of St. Thomas, 
Vieques, etc. The following scientists .have listed Eemidactylus ma- 
houia (Moreau de Jonnes) as occurring on Porto Rico: 

1868 Cope, Proc. Phila. Acad. p. 311; 

1881 Gundlaeh. Anal. Soc. Espan. Hist. Nat., X. p. 308; 

1887 Garman, Bull. Essex Inst., XIX p. IS; 

1893 Boettger, Kat. Rept. Mus. Senekenberg, I, p. 28; 

1904 Stejneger. Ann. Rept. U. S. N. M. p. 599 ; 

1928 Schmidt, N. Y. Acad. Sci., X. p. 69; 

1930 Barbour, N. Y. Zoo. Soc. XI. p. 82. ' 

I accepted the above evidence unquestioningly until my large 
series showed that a mistake had been made. 

I doubt whether E. mabouia ever occurred on Porto Rico. Both 
Stejneger and Schmidt admit not having taken it. Stejneger de» 
scribes a Cuban specimen of E, hrookii in ascribing Porto Rico as 
the range of fl*. mabouia. Later students may have followed his 
lead. I believe that earlier writers did not have sufficient material 
for a correct diagnosis and that at present the distinction between 
the species is little understood. 

My collection contains thirty-four E. mabouia from Vieques and 
five from St. Thomas. I have seen only E. hrookii on Porto Rico. 

Eemidaciyliis hrookii Gray is listed by Barbour as occurring in 
Hispaniola and West Africa. My collection contains 99 specimens 
taken at San Juan, Rio Piedras, Humacao, Gaguas, Ponce, Playa de 
Ponce and Mayagiiez, all on the island of Portb Rico. 

KEY TO THE SPECIES OP Eemidactylus in the porto rioo region 

al. Six rows of spines around base of tail, dorsal pattern, four 
black ^Ws”, femoral pores of males not interrupted at midline. 
St. Thomas and Vieques, — E, mabouia. 

41 2. Bight or ten rows of spines around base of tail ; dorsal pattern 
brown, mottlings 'or four rings; femoral pores of males inter- 
rupted at midline. Porto Rico, — E. hrookii. 
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A detailed description of both species follows. The characters 
which differ in the two species are italicized for comparison. 

HEMIDACTYLUS BROOKII 

Based on a series of 99 specimens. 

Diagnosis: A gecko of moderate size, the basal half of each digit 
expanded and provided beneath with several pairs of lamellae and 
one large distal lamella, the distal half compressed, arising from 
within the tip of the expanded portion, curved, and provided with 
a claw at the tip ; eighteen r'ows of dorsal tubercles, keeled, radially 
ridged, closely set; the males with an interruptecl series of thirteen 
pores on each femur; females without femoral pores; tail bearing 
whorls of eight spines near base, distally six; color hvoivn when any 
is shown; markings when visible four irregular rings, shoulders to 
sacrum, or marhled; tail marhled with hroivn; rudimentary eyelid 
scalloped, no spines; head triangtdar, width at ears equals snout to 
half w’ay between eye and ear. Redescription based on series of 99 
specimens. 

Habitat; Porto Rico where I have taken it at San Juan, Ri'o 
Piedx’as, Caguas, Humacao, Ponce, Playa de Ponce and Mayaguez. 

Proportions: Head triangular, width at ears equals snout to half 
way between eye and ear; otherwise normal. 

Squamation: Rostral much broader than high, squarish, usually 
vdth a nick in the posterior margin for the anterior angle of the 
internasal and a median cleft extending forward for more than one 
half the height of the shield, in contact with two sixpernasals ; first 
supralabial in contact with tower post nasal and reaching nostril; 
nine supralabials including the small posterior one, the series ending 
almost under the eye; top of head covered with granules inter- 
spersed with small, slightly elongated, heeled, and radially iddged 
tubercles spread about five granules apart, there being about fourteen 
tubercles from ear to ear; gx*anules greatly enlarged on snout, es- 
pecially on rostral canthus where they are about the size of head 
tubercles; eye equidistant between nostril and ear, its diameter be- 
ing about one half its distance from tip of snout, no spines on ru- 
dimentary eyelid ; ear opening elongate, oblique ; xnental triangular, 
as wide as rostral, eight, frequently seven infrakbials, four chin 
shields, center pair much the larger, irregularly pentagonal, their 
anterior angle fitting into the corner between mental and most of 
first and as frequently first and part of second infi^alabials, broadly 
in contact with each other 'on the median line ; several rows of elon- 
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gated scales border tbe lower labials. There is a eonsiderable va- 
riation in the squamation of the throat and chin. Upper surface 
of body and flanks and hind aspect of legs covered with granules 
like those 'of head; upper surface and flanks bearing eighteen or 
twenty, rarely sixteen, fairly even rows of tubercles, strongly keeled 
and radially ridged, separated front to rear of same row by from 
one and a half to six granules; tubercles about three granules long, 
no wide strip 'of flank without tubercles; rear aspect of legs bear- 
ing scattered tubercles; throat covered with small flat uniform gran- 
ules strongly contrasting with the imbricate cycloid scales of the 
rest of the underside and the anterior aspect of the legs and ex- 
tending along sides of tail and seven or eight rows beyond vent, 
being smaller than the dorsal tubercles; anterior to the vent there 
is a diamond shaped escutcheon of enlarged scales; in the males 
three, in the females one, outer series of scales under the thighs is 
enlarged, and in the males only, the outer scales bear a narrow 
pore extending across the upper part of the scale, there being about 
thirteen such pores on each femur, the series interrupted by one 
scale at the midline; a longitudinal umbilical scar is sometimes dis- 
cernible, anterior to the escutcheon; fingers and toes free, all with 
long, compressed angularly raised and clawed distal phalanges; basal 
dilated portion with lamellae, a large single one at distal end of a 
series of four to seven paired ones ; tail subcylindical, a groove above 
extending from base nearly to tip, upper half covered with striated 
scales slightly larger than the granules of the back and at the base 
of tail four and sometimes five rows of long pointed radially ridged 
spines in whorls on each side of tail, beyond fourth whorl usually 
only three rows of spines on a side; whorls about six scales apart 
and spines about breadth of four scales, scales surrounding each spine 
slightly enlarged, tail not enlarged at whorls, underside either with 
a median series of large plates about two to a whorl, or a paired 
series of plates or tongiue shaped scales; a regenerated tail is cov- 
ered with scales somewhat larger than dorsal granules and is with- 
out whorls or spines, but does have irregular large median scales on 
underside and the groove above. 

Color and Markings: Color and markings usually show in this 
species: distinctly brown above and finely dotted below. The illus- 
tration shows the extreme in pattern, usually this is broken up into 
somewhat im-egular marbling; ail color due to concentration of fine 
black or brown specks; a distinct transocular dark line bordered 
above and below with a light line of equal width ; lamellae distinctly 
ash gray ; a regenerated tail may be marbled above with brown sim- 
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ilarly to dorsal pattern. Young: The tail is banded dark and sal- 
mon, body frequently not noticeably more pigmented than adult; 
frequently very dark, the four dorsal rings outlined by light tu- 
bercles. 

I took a baby Eemklaciylus 31 October, 1931, by placing my 
finger tip on his head. He raised his tail and waved it and the 
end broke dff without touching any object. Tail banded black and 
salmon. Upper surface of body almost black with four rings of 
light yellow dots, shoulders to sacrum. A few light dots scattered 
but none within the nngs. Specimen taken in broad daylight. By 
dark it had turned lighter color inside the rings, making four light 
discs. By 9:30 P. M. he had turned lighter except for four dark 
rings corresponding to the four rings of yellow dots. The feet were 
flesh color. By next morning, although kept in a dark drawer, he 
had turned as dark as when captured. This specimen did not at 
any time turn any where near as light as specimen No. 3510 taken 
at night. This last was as light as a “colorless’' adult except for 
the black and salm'on rings. 

Remarks : When caught by hand this little gecko frequently gives 
a squeak. Specimens taken 99, of all sizes. 

Through the kindness of Dr. Stejneger and Miss Cochran of the 
National Museum three specimens of S, hroohii were made available 
to me for comparison. They appear to be the same species that oc- 
curs on Porto Rico, but vary in a few particulars beyond the range 
of variability of the Porto Rican specimens. Especially are they 
noticeable in bearing more closely-set and heavier spines in the pel- 
vic region. 


The following table brings out a few differences, but it is to be 
borne in mind that it is a comparison of a series of 99 with three 
specimens. 
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HEMIDACTYLUS MABOUIA 
Based on a series of 41 specimens. 

Diagnosis: A gecko of moderate size, the basal half of each digit 
expanded and provided beneath with several pairs of lamellae be- 
tween small single ones, the distal half compressed, arising from 
wdthin the tip of the expanded portion, ciiiwed, and provided with 
a claw at the tip; twelve rows of dorsal tubercles spaced from one 
to four times their width apart, strongly keeled and radially ridged; 
the males with an nninterrupted series of sixteen 'or seventeen pores 
on each femur; females without femoral pores; tail bearing whorls 
of six spines; color gray; when markings are visible six black 
shaped, point to the rear, cross bands, head to sacrum; tail barred 
with black at every fourth whorl of spines; one or more small spines 
along rear edge of rudimentary eyelid. Head normal, ^vidth at ears 
equal to snout to one4hird distance between eye and ear. Diagnosis 
and description ])ased on entire series of 41 specimens. 

Habitat; Vieques and St. Thomas Islands. Found around old 
buildings at night. 

Proportions: ]\Iore slender than H. hroohii; width of head at 
ears equal to snout to one-third distance between eye and ear. 

Squamation: Rostral much bx'oader than high, squarish, split 
nearly to lip, bordered above by supernasals and the anterior of two 
small scales between the latter; Si's! supralabial in contact with 
lower postnasal and reaching nostril; about twelve supralabials in- 
cluding the small posterior one, the ninth under the center of eye; 
top and sides of head covered with fine granules interspersed with 
small, circular, radially ridged, miheeled tubercles, spaced about seven 
granules apart, there being about eighteen tubercles from ear to ear ; 
granules greatly enlarged on snout, especially on Vostral canthiis 
where they are nearly the size of dorsal tubercles; eye equidistant 
bet\veen nostril and ear, its diameter being about one-half its dis- 
tance from tip of snout, one or more distinct Mach tipped sfyines on 
posterior part of rudimentary eyelid ; ear opening elongated, oblique ; 
mental triangular, as wide as rostral, nine or fen infralabials; four 
chin shields, center pair much the larger, irregularly pentagonal, 
their anterior angle fitting into the corner between mental and first 
and nearly always part or second infralabials, broadly in contact 
with each other on the median line; several rows of elongated scales 
border the lower labials. There is a considerable variation in the 
squamation of throat and chin. Upper surface of body and flanks 
and hinds aspect of legs covered with granules larger than those of 
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head; upper surface 'of body bearing twelve faiidy even rows of tu- 
bercles, strongly keeled and radially ridged, separated front to rear 
of same row by from four to eight granules; tubercles about three 
granules long; a ivide strip of flank bears no tubercles; rear aspect 
of legs bearing scattered tubercles; throat Covered with small flat 
uniform granules, strongly contrasting with the imbricate cycloid 
scales of the rest of the underside and the anterior aspect of the legs 
and extending along sides of tail and seven or eight rows behind 
vent, being the size of or frequently larger than the dorsal tuber- 
cles; anterior to the vent there is a diam'ond shaped escutcheon of 
enlarged scales; in the males three and in the females one outer 
series of scales under the thighs is enlarged, and in the males only, 
the outer scales bear narrow pores extending across the upper part 
of the scales, there being sixteen or seventeen such pores on each 
femur, the series not interrupted at midline; a iongitudinal um- 
bilical scar is visible anterior to the escntcheon ; Angers and toes free, 
ail with long, compressed angularly raised and clawed distal pha- 
langes; basal dilated portion with lamellae, a very small single one 
at each end of a series of four to seven paired 'ones; tail subcylin- 
drical, a groove above extending from base nearly to tip, upper half 
covered with striated scales slightly larger than the granules of the 
back and three i*ows of long pointed radially ridged spines in whorls 
on each side of tail; wdiorls about seven scales apart and spines 
about the breadth of three scales, scales surrounding each spine 
slightly enlarged, tail enlarged at each whorl, underside always with 
a nxedian series of large plates which begins below the seven or eight 
i*‘ows of pointed scales and possibly one or two divided plates, about 
two to a whorl ; a regenerated tail is covered with scales about four 
times the size of dorsal granules and is without whorls, spines, en- 
largements or large lateral cycloid scales, but does have the large 
median plates on underside and the groove above. 

Color and markings*. No sexual dichromatism apparent; most 
specimens show little color. Whether because they are killed when 
pigment is not on surface or because of being killed at night I do 
not know. When pattern shows at maximum; upper surface gray, 
snout brown, marbled, six black cross lines, head to sacrum, some- 
what ''V shaped, point to rear, dorsal tubercles black dotted, a 
black band at every fourth whorl on tail; no transocular dark line; 
a regenerated tail is speckled, but no marblings appear. Underside: 
clear white save for a feiv minute dots on lower labials and mental 
and tail; lamellae very dark gray, very noticeably in contrast to 
underside of body. Young: Same pattern above, but very dark as 
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a whole, due to fine black dots; underside dark from multitude of 
fine black dots; labials and side of head n’oticeably marked with 
white or cream c'olored dots. 

Remarks : Specimens taken, 34 from Vieques, 7 from St, Thomas. 

Through the kindness of Dr. Stejneger and Miss Cochran, of the 
National Museum, I have been able to study 10 specimens of Eemi- 
dmiylns from each of Cuba 3; St. Thomas 3; Barbados 2; Gua- 
deloupe 1; Antigua 1. 

The specimens from Cuba, U.S.N.M. Nos. 75843, 27630-1 cata- 
logued as E. mahouia are in reality E, 'brooML The rest are E, 
maboum. One specimen U.S.N.M. 11186 differs in having the dor- 
sal tubercles noticeably flat. Otherwise it agrees in all particulars. 

Conclusion: I have definitely identified E. brookii from Porto 
Rico and checked specimens from Africa, The Philippines and Cuba 
as of this species. I have identified E. mabouia from Vieques and 
St. Thomas and checked specimens from Barbados, Antigua and 
Guadeloupe as of this species. 

Careful search .has failed to reveal any Eemidactylus on Mona, 
Culebra or Caja de Muertos Islands. The inhabitants maintain that 
this lizard does nOt exist on their islands. 

Note: I am indebted to Miss Adrienne Serrano of Vieques for most of my 
series from that island, and to Mrs. Heiberger of St, Thomas for the specimens 
from St. Thomas. 



EXPLANATION OP PLATE X 


Fig. 1 . — Eemidaotylus brooML Note pattern of rings and the 
coarse tubercles. 

Fig. 2 . — Eemjidactylus maboum. Note chevron shaped pattern 
and small tubercles. 

Pig. 3, — Young E. mabouia. 





THE INITIATION OP AN INSECT PEST SURVEY 
IN PORTO RICO 


By M. B, Leonaed, Entomologist, Insular Experiment Station, Bio Piedras, 

Porto Bieo. 

ABSTRACT 

A brief account of the initiation of periodic observations and reports on the 
more important and injurious insects in Porto Bico in cooperation with the Insect 
Pest Survey office of the United States Bureau of Entomology. Faunal studies, 
both past and present are referred to and methods of collecting and recording 
Survey data are described. The objects of an Insect Pest Survey and the bene- 
fits to be derived from such work, both local and international, are suggested. 

PREVIOUS faunal STUDIES 

Basic to an Insect Pest Survey in the strict meaning of the term 
is a thoro knowledge 'of what insects occur in the State or Country 
under consideration. Dr. L. 0. Howard once stated that ento- 
mology is economic entomology.’’ Since this is fundamentally largely 
if not entirely true, before the injurious or non-injurious nature of 
all the various species present can be properly evaluated, it is first 
highly desirable to kn'ow just what species comprise the insect fauna 
and their distribution, both geographical and seasonal. All studies, 
therefore, that have contributed towards such an end help to lay a 
valuable foundation for a detailed Insect Pest Survey of the ter- 
ritory. 

Much work of this nature has fortunately been done in Porto 
Rico. The early accounts of Port’o Rican insects by Fray Inigo Ah- 
bad in 1788 and Andrfe Pedro Ledru in 1810 followed by the ex- 
tensive collections and studies of Dr, Augustin Stahl published in 
1882 and of Drs. Leopold Krug and Juan Gundlach {1887-1893) 
form the basis of our knowledge of the insects of the Island. 

In 1903 a Federal Experiment Station was established at Ma- 
yagiiez and from then until 1924 several well-known entomologists, 
notably W, V. Tower, C, W. Hooker and R. H. Van Zwaluwenburg 
did much to increase our knowledge of the insects of the I^and. 
In 1914 Van Zwaluwenburg compiled a typewritten list 'of the all 
insects recorded in Porto Rico to date with a supplement the fol- 

* !nuB paper was read before tbe 3rd Annual Heetiugr of the Eastern Branch of the 
American Association of Economic Entomologists held in New York City, Noyember 19^20, 
1931. 
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lowing year. The Sugar Producers^ Association established an Ex- 
periment Station in 1910 at Rio Piedras which was reorganized three 
years later as the present Insular Experiment Station. For the past 
twenty years in this Station a great deal of data on Porto Rican 
insects has been accumulated by a number of well-trained workers, 
especially Van Dine, T. H. Jones, C. PI. Hood, Crossman, Smyth, 
6. B. Merrill, Cotton, Wolcott, Sein and Dozier. In 1924 Wolcott 
published his ^^Inseetae Portorieensis’’ in which he listed all of the 
insects known to occur in the Island with notes on their distribution 
and food-plants. In this a total of upwards of 2500 species are 
mentioned. It is a most useful piece of 'work. 

In 1913 the New York Academy of Science in cooperation with 
the Porto Rican government Conceived a plan of making a complete 
Scientific Survey of Porto Rico and the Virgin Islands. For several 
years beginning in 1914 a large number of insects were collected by 
F. E. Lutz, H. E. Crampton, A. J. Mntchler, C. W. Leng, F, E. 
Watson, 11. Q. Barber, L. B. Woodruff and others for inclusion 
in the reports of the Survey later on. To date a report has been 
published on part of the moths by Forbes and a report on the Dip- 
tera by Curran and a supplement to each has appeared during 1931. 
The preparation of the reports on most of the other major orders 
of insects is well along so that in the course of a few years we will 
have a good basic knowledge of the insect fauna of the Island. 

INITIATION OF A FORMAL INSECT PEST SURVEY 

All of the above, however, is still not sufficient. In Porto Rico 
as in all other places we need to know not only wdiat insects Con- 
stitute the fauna but also the feeding habits of each, its seasonal and 
geographic distribution and its relative abundance during different 
parts of the year. Such information can be obtained only by sys- 
tematic, frequent and continued observations made over a consider- 
able period of time. 

The writer has been greatly interested in the Insect Pest Survey 
conducted under the very able direction of Mr. J. A. Hyslop in the 
XJ. S. Bureau of Entomology ever since its inception in 1921 and 
for the first few years while stationed in New York State was an 
active collaborator in this work. Shortly after Coming to Porto Rico 
in January 1930 he was appointed an Official Collaborator of the 
Survey and began to make observations with that end in view. For 
many years, in fact since 1911, insect records at the Insular Experi- 
ment Station had been kept on so-called accession cards, eacli of which 
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contains the notes in connection with speeiniens placed in the collec- 
tion. Each card bears a serial number of that year corresponding 
with the same number on the pinned specimens in the collection. 
The disadvantage of this method of keeping records for the purpose of 
an Insect Pest Survey is that the accession cards are filed numeric- 
ally and not by the names of the insects; also that unless notes are 
accompanied by actual specimens in the collection they really have 
no proper place in the file. This has made it difficult to determine 
what observations have been made on any given insect since the close 
of Wolcott’s ‘"List” in 1923 and further it is not necessary or de- 
sirable to continue to place specimens of many common and well- 
known insects in the collection each time an observation is made 
concerning them. 

At the Cleveland meeting of the American Association of Eco- 
nomic Entomologists in December 1930 Mr. Hyslop presented a brief 
paper showing how any entomologist could institute a simple record 
system for keeping track of observations on the activities of injuri- 
ous insects in his territory (See Jour. Econ. Ent. 24(2) : 463-465, 
1931) and offered to supply to anyone desiring them the standard 
record blanks in use in his 'office in Washington. Such a set of 
blanks was therefore obtained and the systematic recording of all 
observations possible on injurious insects in Porto Rico was com- 
menced early in 1931. The accession card catalog has been kept up 
at the Station hut is now used only where specimens are preserved 
in connection with individual observations and even in all such eases 
the notes are also entered on the regular Survey record blanks. 

By this system the whole process of recording and filing obser- 
vations after they are made is surprisingly simple. In this way 
nothing of value is lost and many new and interesting records have 
already been obtained. Such records as were accumulated during 
1930 (mostly during the second half of the year) were transferred 
to the standard record blanks and included in the file. Altho the 
Survey work has been a minor project of the Division of Entomol- 
ogy at the Station and not a great deal of time has been given to 
it we have heen able to record in a little more than a year well over 
500 individual observations on nearly 150 species of more or less in- 
jurious insects, distributed in 'over 100 genera. A number of species 
have been watched from month to month in order to determine more 
accurately their peaks and low points of activity. This is only the 
start. Its scope is continually expanding as we work with it. 
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METHODS OP OBTAINING DATA 

The methods of obtaining data are possibly for the most part no 
more than the obvious ones but they may be worth while mentioning. 
The two members of the staff at the Station at Rio Piedras and Dr. 
Wolcott at the Sub-Station at Isabela make observations during trips 
on the Island and also locally on crops grown at or near the two 
Stations. Conversation or correspondence with at least certain mem- 
bers of the Division of Agricultural Extension in various parts of 
the Island and with the Superintendents of the Department’s Ex- 
perimental Farms bring to light many interesting notes. General 
correspondence from farmers and home-owners has also turned up 
much of value. Beginning July 1, 1931 several Specialists were ap- 
pointed at the Station to cover work with most of the different crox)S 
grown in the Island. These men will make many 'observations as 
time goes on in the course of their official travels and indeed have 
already supplied some very worth-while data. A fertile source of 
information has been the local office of the U. S. Plant Quarantine 
& Control Administration whose staff have made many interceptions 
since 3925 of injurious insects in Porto Rico both in the field and 
from fruits and vegetables 'offered for shipment to the Mainland. 
Such material has all been determined, wherever necessary, by the 
Specialists in the XT. S. National Museum. Prom July 1930 thru 
October 1931 these interceptions included over 300 individual records 
on about 75 species distributed in about 60 genera, most of which 
were more or less injurious to crops. 

Mr. Hyslop has suggested that the object of an Insect Pest Sur- 
vey is to collect accurate and detailed information on the occurrence, 
distribution, ecology, and relative abundance of insect pests through- 
out the territory involved and to study these data from month to 
month and year to year wdth relation to the several factors that 
influence insect abundance. The “results to be obtained from a sur- 
vey of this nature, undertaken for a series of years are manifold; 

should be able to throw light on the reasons for the cyclic and 
sporadic appearance of insect pests, the gradual shift of regions 'of 
destructive abundance, the limiting barriers to normal dispersal and 
the directive influences that determine the paths of insect diffusion. 
This is the necessary foundation for any advance toward the pos- 
sibility of entomological forecasting. 
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THE BENEFITS OP INSECT PEST SURVEYS 

To further expand this suggestion: An attempt is being made 
to complete a picture. This is a mosaic however and as the years 
go on each record supplies a tile which fits into its proper place to 
help make up the whole. If enuf records could be obtained in a 
sufficient number of jilaces with varied conditions and taken over a 
sufficient period of time much light would undoubtedly be shed upon 
insect activities which would prove of increasing practical value as 
time went on. 

Intensity maps could be gradually filled out 'which, if properly 
correlated with temperature, humidity and rainfall would go far to 
show the effect of these factors on insect abundance. Further: altho 
breeding is more or less continuous in many places thruout the Trop- 
ics, it is well-kn’owui that in Porto Eico and also certain other places 
some insects, at least, are more abundant during the summer months, 
while others are more numerous in the winter season. This is in 
spite of the fact that the average mean temperature in Porto Rico, 
for example, varies but little from month to month. Reliable and 
continued observations on certain selected insects 'would do much to 
explain this phenomenon. Such observations should 'of course be cor- 
related with data on the seasonal abundance of favored food-plants 
and other pertinent factors. 

A more immediate value of Survey work is iiossibly the building 
up of definite data on the infestation of certain crops, iiositive or 
negative, which at once becomes of considerable value when plant 
quarantine questions arise. This has been shown very clearly during 
the past tAv’o years in Porto Rico and in those cases where sufficient 
conclusive evidence ^vas lacking we wished greatly that a systematic 
Insect Pest Survey as such, had been in progress for a much longer 
time. 

The writer has supplied to the office of Insect Pest Survey in 
Washington, besides a montbly report on insect conditions in Porto 
Rico, a summary report for both the fiscal years of 1929-30 and 
1930-31. The fonner was published in the Annual Report Pf the 
Division of Entomology of the Insular Experiment Station for that 
year (pp. 110-123, 1931) and the latter will be published in the Jour. 
Dept. Agr. Porto Rico, 16 (2) for April, 1932. This could also be 
done in other places to the great mutual advantage of both the 
Country concerned and the United States. If periodic monthly or 
bi-monthly, or even semi-annual or annual reports could be prepared 
by a competent person in a number of foreign countries and a copy 
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sent for file in the office of Insect Pest Survey in Washington in 
exchange of the monthly bulletin of that office a great mass of most 
valuable data could be accumulated of benefit to all concerned. 

Such periodic reports should be encouraged and the necessary co- 
operation obtained from the proper officials, especially to start with 
in those countries which export the greatest variety o£ fruits and 
vegetables and other crops to the United States. It is encouraging 
to note that for the first time since the start of the Federal Insect 
Pest Survey reports have been received and published during this 
past year in the Insect Pest Survey Bulletin from places outside the 
mainland of the United States. These include one or more each from 
Hawaii, Mexico, Cuba, Honduras, Guatemala, Costa Rica, Haiti, Do- 
minican Republic, Antigua (B. W. I.) and China in addition to Porto 
Rico. I understand from Mr. Hyslop that cooperation is now being 
solicited in addition to the above, from Peru, British Guiana, the 
State of Minas Geraes in Brazil, as well as several of the British 
West Indies for Survey reports during the coming year. 

Regular commercial travel by airplane between the mainland of 
the United States and the West Indies and Central and South Amer- 
ica is giuwing so rapidly that it is sure to greatly increase trade in 
plants and plant products with the United States. This will ob- 
viously augment plant quarantine problems and increase the neces- 
sity for a more accurate knowledge of the insect pests of all the 
countries concerned. Well-organized Insect Pest Surveys will sup- 
ply the necessary information. They will of course be of value in- 
sofar as they are conducted with consistency and thoroness but any 
and all information that is accumulated will be well worth the ef- 
fort spent in obtaining and recording it. 
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By M. D. Leonaed, Entomologist, Insular Experiment Station, Eio Piedras, 

Porto Rico. 

abstract 

Tlie introduction, spread and present status of the pink hoUworm, F^otmophora 
gossppiella Saunders, in Porto Rico are described. In order to understand the 
somewhat unusual conditions under which the insect is working in the Island the 
essential climatic and topographic features and the development of Sea Island 
cotton growing in Porto Rico are briefly outlined. Attempts at control are dis- 
cussed together with the relation of alternate host plants as a factor in carry-over 
of the insect from one crop to another. 

CLIMATE and TOPOGRAPHY 

In order to gain an intelligent understanding of the pink boll- 
worm problem in Porto Rico it is desirable to know something of 
the essential climatic and topographic features of the Island and of 
how the Sea Island cotton crop is grown there. 

Porto Rico is about 90 miles long by 40 miles wide with an area 
of nearly 3600 square miles. It is roughly rectangular in shape, 
the long axis being Bast and West. In general the whole Coastal 
area is an irregularly narrow, fairly level strip, but the Island 
is for the most part very hilly, mth a central chain of mountains 
running lengthwise, but nearer the South Coast, several peaks of 
which rise to over 4000 ft. above sea-level. The mean annual tem- 
perature is about 78 °F. for the Island as a whole, there being but 
little difference between winter and summer temperatures. The rain- 
fall for the whole Island averages about 71 inches for the year but 
differs greatly in different sections: the South Coast having about 
45 ins. and the North Coast about 65 ins. The trade winds blow al- 
most continuously in an eastei'ly direction, thus concentrating the 
rainfall in the sections North and East of the mountains. 

COTTON IN PORTO RICO 

There are two distinct cotton growing regions in Porto Rico — ^the 
North Coast and the South Coast sections. The North Coast section 
extends in an almost continuous strip from Aguadilla at the North- 
west corner of the Island as far as Arecibo and in more spotted 

* This paper was read before the 44th Animal Meeting of the American Aasooiatioa «l 
Economic Entomologists held at New Orleans, La., December 29-31, 1931. 
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patches eastward almost to Vega Baja, being confined to the more 
level coastal lands. In the S'ontli Coast the principal section is from 
Cabo Rojo at the Southwest comer westward almost to Ponce. This 
is mostly at a fairly low level near the coast. This past year con- 
siderable cotton was also grown at Patillas and iMaimabo, both near 
the coast. There are however important plantings at Yillalba and 
Juana Biaz and at Coamo Avhieh are at higher elevations. Cotton 
was grown in 1931 at Villalba at at least 600 feel elevation, which is 
undoubtedly the highest p'oint at wdiich Sea Island cotton has ever 
been cultivated anywhere in the world. (See accompanying map 
showing cotton growing areas in 1930-1931.) 

Only Sea Island cotton is grown. This ty 2 :)e was first cultivated 
commercially in Porto Rico, along wfitli several other types in 1861 
due to reduced acreage in the United States on account of the Civil 
War. Various types of cotton have however been long grown in 
Porto Rico and the plant was cultivated by the aborigines prior to 
the arrival of Columbus in 1493. In 1736 sugarcane, coffee and cot- 
ton \vere the three most important crops and in 1776 over 100,000 
lbs. of cotton were produced. In 1837 it is stated that a little 'over 
1 million porinds of cotton were shipped out of the Island. This 
production greatly declined during the ensuing years however due to 
increase of the crop in the Southern United States. 

Since 1924 there has been a steady increase in acreage in the 
North Coast from 6500 acres to 1100 in 1931. In the South Coast 
however there were about 5000 acres yearly from 1924-26; it fell 
off greatly in 1927 but was up to 4500 acres in 1930 and in 1931 
increased to 9,000 acres, thus making a total of 20,000 acres for the 
Island as a whole. This makes Porto Rico the largest Sea Island 
cotton growing section in the world. 

For several years now all the cotton has been grovui under con- 
tract for the San Juan Ginnery Co. which is subsidiary to J. & P. 
Coats Ltd. of Glasgow and the Clark Thread Co. of Newark, N. J., 
for export. The Company provides free seed and advances money 
for fertilizers, insecticides and cultivation expenses to the growers, 
all advances being deducted from the returns from the crop at liar- 
x^est time. 

THE PINK BOLLXVORM SITUATION 

The pink bollworm was first discovered in Porto Rico in July 
1921 at Hiunaeao at the East end 'of the Island. An immediate sur- 

* By "Pray liiigo Abbad y Lasierra in Ms Historia Geografica, Civil y Natural de la 
Isla de Puerto Rieo^ p. 326, Madrid, 3.788 (New Edition, Acosta, Porto Rico, 1866). 
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vey following its discovery showed that the insect was present in all 
the important cotton growing sections. In the spring of 1922 the 
infestation was practically confined to the coast or its immediate vi- 
cinity bnt a year later infested plants (mostly wild cotton) conld be 
found considerably inland in several sections. 

The insect is thot to have been introduced with seed brought from 
St. Croix in 1920 which was widely distributed thruout the Island. 

As far as can be determined the pink bollworm, altho present 
in all the cotton growing areas in the Island since 1921-23, was not 
any appreciable factor in the pr'odaction of the crop until 1931. It 
is stated that the late crop in 1925 around Aguadilla was damaged 
from 3-5 per cent. In the ci’op harvested in 1930, for example, a 
light infestation could be found in many fields but this was mostly 
confined to the last picking and did but little damage. In 1931, 
however, caterpillars were present in almost the first picking 'of the 
earliest fields observed during the fore part of January in the South 
Coast. Continued observations showed that the infestation increased 
until by the end of the crop in April and early May many fields 
could be found in the South Coast with as .high as 95 to even 100 
per cent of the bolls infested. It is estimated that there was at 
least a reduction of 15 to 20 per cent of the crop on account of the 
pink bollworm and it actually was probably even greater than that. 

In the N'oi*th Coast section the situation was somewhat the same 
and for the first time also. One very early planted field examined 
at Hatillo on May 5, 1931 was so badly infested at the time that 
it was reported to have been practically worthless two weeks earlier. 
Another field, for example, near Aguadilla showed a high infestation 
in the first crop in June, often two or tlmee caterpillars being found 
in one boll or a lai*ge caterpillar in a small boll. 

alternate nOST-PLANTS 

The question of alternate host-plants is an important one in 
Porto Rico since they produce fruit continuously thruout the year 
thus making possible continuous breeding of the pink bollworm 
thruout the year. Wild tree cotton is rather thinly but widely dis- 
tributed thruout all sections despite several pi'evious efforts to eradi- 
cate it. Especially in the South Coast it is a constant menace to the 
cultivated Sea Island crop, where less thoro clean-up work has been 
done than in the North Coast cotton growing sections. 

In 1923 it is reported that the then Agricultural Agent in Ca- 
niuy found the fruits of the maga tree, Moniezuma speoiosissima in- 
fested by pink bollworm larvae. Apparently almost no further ob- 
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^rvati’ons on this tree as an alternate host were made until this past 
year. On May 5, 1931 Mr. U. C. Loftin and the writer collected 
50 fruits from a tree near Aguadilla of which 2 were infested, each 
containing; a live larva. Dr. Geo. N. Wolcott states that early in 
October, after most of the crop had been hars^ested he found maga 
fruits as high as 70 per cent infested, with often two or three larvae 
to a fruit. This tree is undoubtedly an important factor in main- 
taining the pink bollworm population between one c'otton crop and 
another. It is common at the lower elevations, especially in the 
Central and Western parts of the Island. It has been extensively 
planted along the main coastal roads for ornament and shade, since 
it has showy crimson flowers and large dark green leaves and often 
reaches a height of 40-50 feet. The fleshy fruits form thruout the 
year. Besides being used for shade and ornament the wood is said 
to be used for furniture, musical instruments, posts and the like and 
it is claimed that hardship would be caused by having these trees 
destroyed in the cotton growing areas. 

Another Maivaceous tree, locally called the ‘‘emajaguilla,’’ Tlies- 
pesia populnea, is also an alternate host of the pink-bo^iworm but 
it is of relatively minor importance. Mr. Loftin and the writer ex- 
amined fruits in several localities on May 4 and 5, 1931, with nega- 
tive results but one sample of 50 fruits collected near Yauco on May 
4 had one which contained a live bollworm. This tree is more com- 
mon in some sections of the Island than the maga and grows well 
up in the mountains as well as in the coastal sections along the main 
roads. It seems to have a more definite fruiting period than the 
maga. 

During the past year it has been established by inspectors of the 
U, S. Plant Quarantine & Control Administration and by Dr. 6. N. 
Wolcott that okra growing near badly infested cotton is liable to 
infestation. Dr. Wolcott’s observations further show that even the 
very small marketable pods only a few days 'old, become infested 
when the plants are growing near badly infested cotton but that 
infestation does not occur when the cotton is only moderately in- 
fested. 

attempts at control. 

Very soon after the discovery of the pink bollworm in Porto 
Rico a project was outlined to destroy all the wild tree cotton, es- 
pecially in the Eastern end of the Island — ^the original place of the 
discovery of the insect, but was abandoned when the distribution of 
the pink bollworm was found to be s’o extensive. 
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Since that time all cotton seed has been fumigated at the San 
Juan Giniieiy Company's gin at Martin Pena, which is the only gin 
in use 'on the Island. The standard carbon bisulfide treatment has 
been used at the rate of 1 lb. per 80 cu. ft. for at least 24 hours. The 
fumigation rooms are tigiit and the work is done under the immediate 
supervision of an inspector of the Insular Plant Quarantine Service. 
As far as we have been able to determine this fumigation has al- 
ways been highly effective. 

As before stated it has been estimated that at least part of the' 
crop of 1925 was damaged from 3--5 per cent. During this year 
the Porto Rican Legislature passed a law em])owering the Commis- 
sioner of Agriculture to declare c'ottoii a public nuisance during cer- 
tain specified periods of each year. These were set as follows: for 
the South Coast from May 15 to July 30 and for the North Coast 
from October 15 to December 31. This law provided for the de- 
struction of all Sea Island cotton by the start of the closed sea- 
son" and wild cotton was declared to be a public nuisance during 
any time of the year. 

Some effort has been made each year since that time to carry 
out this lliw but for various practical reasons only partial success* 
has been obtained. The great increase in the amount of damage to 
the crop, harvested in 1931, however, greatl^j^ stimulated efforts ta 
make the closed season for Sea Island cotton and the destruction of' 
wild tree cotton more effective. A seiies of meetings were held in 
each of the ten principal cotton growing towns in the South Coast 
the week of April 20th. These were well attended by the cotton 
growers and at each meeting representatives of the Insular Experi- 
ment Station, of the Agricultural Extension Division and of the San 
Juan Ginnery Co., attempted to explain exactly the meaning of the 
closed season and the reasons for it. Despite this effort on the part 
of those charged with the wellfare of the cotton growers, success 
was only partial. It was estimated that by May 15, the date set for 
the start of the closed season and therefore of the completion of 
the destruction of the old crop, only about 5 per cent of the old 
crop remnants had been destroyed. By Juno 1 about 50 per cent 
bf the old plants had been pulled out and destroyed and it was not 
until the end of the month that the work was anything like even 
fairly well accomplished. Little had been done by that date how- 
„ever in the Guayama-Maunabo section where the crop had been 
planted late. Wild cotton had been cut down and destroyed to a 
large extent but in some places little had been done by the end of 
June and much stiU remained even by November 1st. It is thus seen 
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that the theoretical cotton'* period of three and half months was 
out down to at best not more than one month and even at that a 
'^reat many wild tree cotton plants were never destroyed at all. 

In the North Coast the closed season for 1931 w’as advanced to 
October 1 this year and altho the growers in this section have al- 
ways been more - progressive, since they have been' more dependant 
'on cotton as a cash crop, the results to date have been far from 
satisfactory. It is estimated that by October 20 about 75 per cent 
of the old cotton plants have been pulled out but of these only about 
one-third have been burned. Vei'y little of the clean-up w^'ork had 
been accomplished by October 1st but this w^as said to be because 
of the understanding among many growers that the closed season 
was not to start until October 15 as previousl}^ agreed. The clean- 
up has apparently been good in Camuy and fairly complete in Isa- 
bela but poorest in Hatillo and Vega Baja, wiiicii latter two local- 
ities were undoubtedly the worst infested during this past year. 

Due primarily to differences in the distribution of rainfall but 
also to differences in the distribution of available labor the planting, 
growing and picking seasons for cotton are (jiiite dilferent in the 
two principal sections. This is showui in the following table. 


Table 1 

SHOWINCI PLANTING, PICKING AND CLOSED SEASON [N THE COTTON 
AREAS OF PORTO RICO 


(PREPARED BY J. PASTOR BODRiOUEZ) 


<lottoii Section 

Planting 

Picking 

Closed Season 

North C()a‘?t , 

January, February and 

June, July, August 

From October iO to January 


to March the 15th 

and September 

the 1st 

South Coast 

August and September 

Febiuary, March, 
April and May 

From May 15 to August the 
Isl. 


Because of the difference in planting season in the North and 
South Coasts commercial plantings of cotton are growing in the Is- 
land dining every m'ontli in the year. It has therefore been most 
emphatically suggested by Mr. Loftin, during this past year that the 
planting season by synchronized in both the North and South sec- 
tions, thus permitting a ‘^no cotton” season for the whole Island at 
the same time. This is highly desirable if not absolutely essential 
to successful pink bollworm control but for various practical and 
economic reasons it seems impossible of accomplisliment at present. 
In such an event, however, it would probably be best for the North 
Coast to change to the planting season of the South Coast but the sea- 
sonal distribution of labor and 'of alternate crops seem to be strongly 
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against making such a radical change. Another alternative advanced 
is that the South Coast abandon the growing of cotton entirely. 
This many growers do not wish to do even with a price of not more 
than 6^4 cents a pound guaranteed for first grade-seed cotton for 1932. 

It has recently been proposed to take a holiday from cotton 
growing in the Island for 1932 but neither does this proposition does 
find favor among many growers and also the crop in the South Coast 
had already been planted. 

For various practical reasons, therefore, the successful carrying: 
out of possible measures for the suppression of the pink bollworm 
looks rather dubious and it is anticipated that considerable loss to 
the crop may result during the coming year. There have been 
planted only about 1400 acres in the South Coast for the coming 
crop as against 9000 acres this past year and it is estimated that 
the North Coast crop will be much les>s than the acreage of 1931. 
The pink bollworm infestation has built up to an alarming extent 
during the past year and for this corning year there may be at 
least as many if not more worms present to infest less than one-sixth 
of the previous acreage in the South Coast and not more than one- 
half the previous acreage in the North Coast. 
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ADDITIONAL BEFEltENCES TO THE BEAN LACE BUG 


By M. D. Leonaed, 

Entomologist, Insular Experiment Station, Bio Piedras, P. B. 

Ill the Journal of the Department of Agriculture of Porto Rico 
15(3) : 309-323 there published a paper by M. D. Leonard and 
A. S. Mills entitled ‘ Obsei’vations on the bean lace-bug in Porto 
Rico ' A bibliography of 44 titles was included which was intended 
to be as complete an index as possible to Corytlmcha gassy pH Fab, in 
literature. Mr. S. C. Bruner, Chief of the Department of Phyto- 
pathology of the Cuban Agricultural Experiment Station has been 
good enough to call our attention to several references which we over- 
looked. They are as follows: 

Anon3nnous (presumably J. R. Johnston). El insecto que ataca la 
higuereta y modo de eoinbatirlo. Rev. Agr. Com. y Trab. (Cuba) 
l(10j : 531-533, 2 figs, October, 1918. 

An official xeport by the Oomisidn de Sanidad Vegetal (now Seceidn de Sa- 
nidad Vegetal) on C. gossgpii as a pest of the castor oil plant, control experi- 
ments are included ^ the adult is figured and spraying operations are shown in 
a photograph; nicotine sulfate and soap were used successfully. 

Barthe, A. E. Ciiltivo industrial de la higuereta, Rev. Agr. Com. y 
Trab. (Cuba) 2(3): 93-95. March, 1919. 

The secton relating to pests of the castor oil plant includes 0. gossypii as 
an important pest; evidently largely compiled from previous work. 

Bruner, S. C. Tin lionguillo parasite del Tingitido de la higuereta. 
Rev. Agr. Com. y Trab. (Cuba) 2(5) : 218-219, May, 1919. 

Belative to the fungus, SporoiricJium, parasitic on C. gossypii on the castor 
oil plant. 

Bruner, S. C. liiforme del departamento de entomologia y fitopa- 
tologia. Ejercicio de 1929 a 1930. Est. Exp. Agr. Cuba, p. 28. 
Mentioned as a lima bean pest. 

Cfardin, Patricio. Plagas de la higuereta en Cuba. Rev. Agr. Com. 
y Trab. (Cuba) 1(10) : 527-531. October, 1918. 

Largely concerning the Corythucha, a serious pest of the castor oil plant; 
also lists the insect, in their order of being attacked, on: red pepper, soursop, 
peanut, kidney bean (frijol) squash, ramie and aguinaldo (Turbina eorymbos(* 
(L.) Baf.), 
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Oardin, Patricio. Informe del departamento de entomologia y pa- 
tologia de 1917 y 1918. Bst. Exp. Agr. (Cuba) pp. 46(M61. 
1919. 

In the report of the Department of Entomology experiments are mentioned 
for the control of C. gossypii on castor oil; soap is effective. 


Mr. Bruner also writes that he has taken (7. gossypii in small 
numbers on the leaves of banana in addition to some of the plants 
mentioned in the paper by Mr. Mills and ntiiyself. 
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DESCRIPTIONS OP NEW MYMARID EGG PARASITES 
PROM HAITI AND PUERTO RICO 

Herbert L. Dozier 

Formerly Chief Entomologist, Insular Experiment Station, Eio Piedras, P. E. 

Only a few Mymarids have been recorded to date for the West 
Indies. The present paper describes twelve new species and gives 
some rearing records from definite hosts. 

Altho but one species, Alaptus borinquensis, herein included is 
described from Puerto Rican material, all of them are quite likely 
to be found in Puerto Rico when the proper rearings can be made. 
This is especially true of Anagrus empoascae, parasitic on Empoasca 
fabalis De Long, the common and injurious leafh'opper of beans in 
Puerto Rico. The determination of Anagrus flaveolus Waterhouse, 
as a parasite of the sugar caue hopper, Saccharosydne saccharivord 
Westw. is of importance since the previous determinations of this 
parasite as A, armatus Ashm. in both Puerto Rico and Haiti are 
undoubtedly in error. 

Due to the extreme difSculty of determining these minute insects 
except with type material for direct comparison, the types of the 
new species in this paper are retained for the present in the writer's 
collection, eventually to he deposited in the U. S. National Museum 
collection. 

Gonatocerus quadrivittatus, new species. 

The yellowish color of the female abdomen, marked with four 
m'ore or less distinct brown cross bands readily differentiates the 
species. 

Female. — Length, including ovipositor, 0.817 mm.; expanse 1.59 mm.; great- 
est width of forewing 0.237 mm. General color of the head and thorax black, 
the abdomen dirty yellowish with four more or less distinct cross bands or vittae 
of brown, the anterior two bands being very narrow and interrupted at the mid- 
dle; antennae dark brownish-gray, the scape and pedicel of a slightly lighter 
shade; thorax black marked on disk with two lateral yellowish bands covering 
a portion of the preseutum around the posterior and lateral margins, and carry- 
ing down onto the propodeum. Wings hyaline, the venation brown. Femora pale 
yellowish, the tibiae, the two dfetal joints of the tarsi and the first joint of the 
hind tarsi, brownish-gray. 
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Head slightly wider than the thorax. Antennae rather long, the scape nearly 
four times as long as the pedicel and slightly wider; 1st and 2nd funicle joints 
decidedly shorter than all other joints of the antennae; funieles 3 to 8 subequal 
in length but each successively increasing in width; club solid, almost equal in 
length to that of the last three funicle joints combined, about twice as wide as 
the last funicle joint. Thorax comparatively short and broad, longer than wide. 
Porewings rather broad, three times as long as greatest width; disk covered with 
short cilia; marginal ciHa very short, the longest on the posterior margin, less 
than one-sixth as long as the greatest wing width. Abdomen rather slender, 
over twice as long as wide, the ovipositor short but distinctly exserted. 

Hale. — ^Length O.dO-O.Sl? mm. Differs from the female in coloration of 
the abdomen, the four brown bands being fused to make the lower two-thirds of 
abdomen brown in the male. The male varies in length but is generally slightly 
shorter than the female. Thei structure of the male antennae is very distinct 
and different and enables immediate separation from the female; 13- jointed, long 
and distinctly flattened, all joints except the scape and pedicel have prominent 
longitudinal sensoria or earinae, the number of these varying, usually from 7~9. 
The male antennae smoky with the exception of the scape and pedicel which are 
more yellowish; the funicle joints subequal in length and verying little in width; 
the first funicle is slightly wider and dilated a little; the last antennal joint is 
slightly shorter and narrower than the others, narrowing to a tip. 

Described from three females and five males, reared by the writer 
from foliage and stem material of the Barbados Cherry, Malphigia 
glabra, at Port-au-Prince, Haiti, July 30~Aug. 10, 1931. This mate- 
rial was infested with an undescribed aleyrodid and a fulgorid hop- 
per, Ormenis sp. A paratype male and female is deposited in the 
XJ. S. National Museum collection, No. 43880. 

Gonatocerus' flaviventris, new species. 

Distinguished by its short, compact antennae with very broad 
club and the yellowish colored abdomen. Closest to G, cubemis but 
smaller. 

Pemale. — ^Length, including the ovipositor, 0.530 mm.; expanse 1,186 mm.; 
greatest width of forewiug 0.172 mm. General color of the head and thorax 
dark brown, lighter colored areas on the vertex and thorax; abdomen yellowish, 
somewhat darker or soiled on the d^tal third; antennae grayish-brown, the scape 
and pedicel a shade lighter in color, the scape the palest with the upper margin 
infuseated; wings hyaline, the venation brown; legs soiled testaceous-yellow, the 
tibiae and distal two joints of tarsi, brownish. 

Antennae comparatively short and compact; the scape short, decidedly com- 
pressed, over twice as long as wide; pedicel one-half as long as the scape and 
slightly narrower; funieles 1-3 very short, subequal in length, about half as long 
as the pedicel; funieles 4-8 increasing slightly in length and width; club Solid, 
very large, two and a half times as wide as the last funicle, and exactly equal 
in length to that of the last three funicle joints combined. Forewings not unu- 
sually broadened, tw'o and a-half times as long as wide; the disk covered with 
short eilia ; marginal cilia short, those of the posterior margin the longest, about 
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one-fourth as long as the greatest width of the wing. Abdomen petiolate bnt 
the petiole is very short and inconspicuous; the ovipositor barely exserted. 
Tarsi 5- jointed. 

Male unknown. 

Described from a single female reared by the writer from Lig- 
num-vitae foliage infested with the ‘Woolly Wliitefly, Aleiirothrixiis 
floccosiis (Maskell) at Sarthe, Haiti, March 5, 1931. It is Tery tin- 
likely, however, that this species is a parasite of the aleyrodid. 

Gonatocerus cubensis, new^ species, 

Closest to G, flaviventris in coloration but readily distinguished 
by its lighter colored thorax, more slender antennae, and peculiar 
appearance of the tarsi. 

Eemale. — Length, including ovipositor 0.602 inm.; expanse 1.31 mm.; great- 
est width of forewing 0.162 mm. Head dark brown; antennae light brown, the 
scape and pedicel slightly lighter; thorax a soiled yellowish, the anterior margin 
of the prescutum heavily infuseated, the entire disk of the thorax clouded with 
pale brown; the abdomen soiled yellowish, distinctly soiled or clouded on the 
distal two-thirds; wings hyaline, the venation gray; legs yellowish-testaceous, 
the hind tibiae slightly darker; all tarsal joints except the basal two of the 
front legs and the first of the intermediate and hind tarsi, darker, with a pecu- 
liar appearance of mixed reddish granular matter and dark setae. 

Head about as wide as the thorax. Antennae long and rather slender; the 
scape slender, two and a-half times as long as the pedicel; pedicel slightly wider 
than the scape and the first five funicle joints; funicles 1-3 extremely short, 
only one-half as long as the pedicel. The third very slightly longer than the 
first two; funicles 4r“8 nearly equal in length but widening greatly; club solid, 
nearly twice as wide as the last fiinicle and not quite as long as the length of 
the last three funicle joints combined. Eorewings long, widened somewhat spat- 
ulate, greatest width only about one-third the length; disk covered with numer- 
ous cilia; longest marginal cilia only about one-fifth as long as the greatest 
width of wing. Ovipositor scarcely exserted. Tarsi 5- jointed. 

Described from a single female reared by the writer at Port-au- 
Prince, Haiti, July 27, 1931, from a shipment of citrus foliage in- 
fested with AleurocantMis woglumi Ashby and parasitized with Sref- 
mocerm serins Silvestri, received from Dr. C. P. Clausen, collected 
near Havana, Cuba. 

Polynema vittatipennis, new species. 

A very large, distinct species with twice-banded wings, closely al- 
lied to P. hifascidtipenne (Gir.) but is less slender, decidedly smaller, 
lacks the basal band across the.forewing that is present in that spe- 
cies, and the ovipositor appears to be slightly more exserted. 

Female. — ^Length, including ovipositor, 1.348 mm.; expanse 1.95 mm.; great- 
est width of forewing 0.186 mm. Color of the head, thorax and abdomen dark 
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browB, the petiole pale yellowish; antennae brown with exception of the yeV 
low'ish scape and pedicel, the 1st funiele joint a shade lighter than the other 
funicles and the club. Forewings hyaline, banded near the middle and towards 
the tip with brown; the apical vitta crosses the fore^ving at its widest portion 
and does not quite reach the anterior and posterior wing margins; marginal vein 
light brown. Legs pale except the femora, distal two-thirds of the hind tibiae, 
and the last tarsal joints, brown; the front and middle femora have the tips 
lightened. The extruded ovipositor pale, darkening towards the tip. 

Head slightly wider than the thorax. Scape short and stout, subequal in 
width to the pedicel and a third longer; funiele joints long and narrow, each 
widening slightly to their distal tips and increasing a little in length; 1st funiele 
joint narrow, subequal to pedicel in length; 2nd funiele is the longest antennal 
joint, twice as long as the 1st funiele and a fourth longer than the third; fifth 
and sixth joints subequal in length and barely longer than the fourth; club 
solid, very large and wide, nearly four times as wide as the last funiele and 
slightly longer than the last two combined. Forewings rather narrow, starting 
slender, enlarge gradually and reach their greatest wddth shortly before the nar- 
rowed but rounded tip; provided with distinct, dark, longitudinally placed, cilia 
except for the usual naked basal portion, and less numerous middle transparent 
portion; marginal cilia of moderate length, longest along the posterior margin 
towards apex; a very narrow clear path follows the base of the marginal cilia 
around the apex of the forewing. Hind wings extremely narrow, lineate, in- 
conspicuous. Abdomen compressed, narrowed to tip; the sheaths of the ovi- 
positor greatly exserted beyond the abdomen, the ovipositor issuing beneath, 
originating near the base of the abdomen; the petiole subequal to the hind tro- 
chanters in length. Legs long and slender. Tarsi 4- jointed, the proximal joint 
of the hind tarsi longer than the other joints combined. 

Described from two females reared by the writer from sweet potato 
foliage, infested with several species of leafhoppers, the large Del- 
phacid Copicerus irroratus Swz. and several small crickets of the tribe 
Trigoniniidae from whose eggs the species p'ossibly issued, Port-au- 
Prinee, Haiti, December 30, 1929. 

Paratype deposited in the U. S. National Museum collection No. 
43877. 

The nearest related species, Polynema bifasciatipenne (Gir.) was 
described as a parasite of the eggs of the very small green cricket, 
Anazipha exigua. The XJ. S. National Museum has numerous speci- 
mens from Canada, New York:, Kansas, Delaware, and Texas, some 
bf them reared from eggs of the Snowy Tree-Cricket, OecantJms 
niveus. 

Polynema phaseoli, new species. 

Very close to P . eiitettixi Gir and comdbrimis Gir. in coloration 
and structure but, after comparison with the types, is separated from 
those species at onee by having both the 3rd and fourth tarsal joints 
distinctly hrowm 
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Female. — Length, including ovipositor, 0.918 mm,; expanse 1.52 mm.; great- 
est width of forewing 0,172 mm. General coloration black, the petiole paler; 
antennal joints all brown except the pedicel which is pale, the anterior marginal 
portion slightly clouded with fuscous; legs dark brown except the proximal and 
distal tips of the femora and the first tarsal joints which are yellowish; hind 
coxae slightly less brown than the others; the 2nd and 3rd tarsal joints grayish, 
the 4th distinctly black. 

Scape short, dilated; pedicel short, subequal in width to the scape at its 
greatest dilation; first funicle narrow, nearly as long as the pedicel; second 
funiele decidedly longer than the others, over twice as long as the first; third 
funicle nearly two-thirds as long as the second; the fourth and fifth subequal 
in width and length, the sixth distinctly wider and longer; club solid, longer 
than the last two funicle joints combined. Forewings rather long and slender, 
slightly narrower than those of P. haitiana; hyaline, diseal cilia numerous and 
comparatively short; the longest marginal cilia nearly two-thirds as long as the 
greatest width of the forewing. Petiole less than one-third as long as the ab- 
domen; abdomen compressed, elongate, the ovipositor distinctly exserted, but 
short (exserted 3 mm.). Tarsi 4- jointed, the hind tarsi with the proximal joint 
nearly equal in length to the second and third joints. 

Described from tw'o females reared by the writer from red bean 
foliage at Damien, Haiti, Marcb 3, 1931. The membracid, Stictoce- 
phala sp,, occurs occasionally on beans in Haiti and its eggs may 
have been present and the host of this parasite. 

Paratype deposited in the U. S. National Museum No. 43878. 

Polynema haitiana, new species. 

Structurally quite similar to P. phaseoU but slightly longer and 
easily separated by its yellowish-orange legs. 

Female. — Length, including ovipositor, 1.06 mm.; expanses 1.84 mm,; great- 
est wddth of forewdng 0.207 mm. General color black, the petiole and legs yel- 
lowish-orange; antennae dark brown except the scape and pedicel which have 
their dorsal margins slightly infuseated; front tarsi with the proximal joint 
slightly soiled grayish, the 2nd and 3rd distinctly gray and the last black; the 
intermediate and hind tarsi with the proximal joint yellowish, the 2nd and 3rd 
grayish, and the last black. 

Head about as wide as the thorax. Scape short, distinctly dilated slightly 
wider than the large pedicel; first funiele joint short, about two-thirds as long 
as the pedicel; the second funiele distinctly the longest funicle, two and a-half 
times as long as the first; third funicle subequal in width to the second but 
shorter, only two-thirds as long; fourth, fifth, and sixth successively increase 
in length and width; the club solid, large and prominent, very wide its greatest 
width being three times that of the last funicle; longitudinal clear sensoxia are 
visible on the last funiele and club. Forewings hyaline, rather slender, the long- 
est marginal cilia only about one-half as long as the greatest mdth of the wing; 
the discal cilia numerous, comparatively short. Petiole long, nearly one-fonrth 
the length of the long, rather slender abdomen, the ovipositor distinctly exsented. 
Tarsi 4- jointed, the first joint nearly as long as the others combined. 
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Described from a single female taken by the writer while sweep- 
ing grass and weeds between coffee and bananas at Fond-des-Negres, 
Haiti. June 12, 1930. 

Anagrus fiaveolus Waterhouse. 

1913 Bui. Ent. Ees., vol. 4, pt 1, May. 

A single female reared by the writer from the eggs of the Com 
Iieafh'opper, PeregHnus maidis (Ashm.) at Damien, Haiti, Jan. 25, 
1930 undoubtedly represents typical fiaveolus, a species originally de- 
scribed from specimens reared by P. L. Guppy in Trirddad from the 
eggs of the same host. In the TJ. S. National Museum are five fe- 
males reared by P. L. Guppy at St. Joseph, Trinidad, Oct. 17, 1911 
from Peregrinus maidis eggs and evidently represent a portion of 
the original rearing that was studied by Waterhouse. These speci- 
mens have been carefully studied and have funiele joint 1 distinctly 
longer than the other funicles and the scape under high magnifica- 
tion shows the dorsal margin distinctly serrated which appears to 
be very characteristic of this species; numerous minute transverse 
lines or segmentation is present on the scape. 

A series of sis males and fourteen females reared by the writer 
from eggs of Saccharosydne saccharivora on sugar cane at Port-au- 
Prince, Haiti, Aug. 7-9, 1930, were at first determined as armatus 
(Ashm.) but do not agree with North American material of that 
species, having funiele joint 3 only subequal to 4 and not longer 
than the fourth as is true of the type of armatus. In this series the 
serrated margin of the scape, so characteristic of all the known fia- 
veolus material reared from Peregrinus maidis, is only indistinctly 
present in some of the series. The species of Anagrus attacking the 
eggs of the West Indian Sugar Cane Delphaoid may prove to be 
distinct from fiaveolus when further material is studied. The body 
and legs of both sexes of the Haitian material reared from Sacoharo- 
sydne saccharivora eggs were of a distinct orange color with the me- 
sonotum infuscated when living but faded to pale yellowish upon 
being mounted on slides in balsam. 

Anagrus mnpoascae, new species. 

In coloration very like the American A. armatus var. nigriceps 
Gir. but most easily separated from that species by its much shorter 
and stouter antennae with the second funiele joint short, subequal or 
shorter than the third. In structural characteristics, this species 
comes closet to A. epos Gir. but a large reared series of that species 
shows it to be distinct and separated at Once by empoascae having 
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the distal funicle usually only subequal in length to the second joint 
and not distinctly longer as is the case with epos. 

Female. — Length, including ovipositor, 0.387 mm.j expanse 0.875 mm.; great- 
est width of forewing 0.050 mm. In life the general coloration is distinctly yel- 
lowish (not orange in any degree as contrasted with the species of Anagrus, 
reared from eggs of Saccharosydne saccharivora and determined as A, fimeolm 
Waterhouse), the head, anterior portion of the preseutum, and the abdomen fus- 
cous; in some specimens only the basal and apical portions of the abdomen are 
infuscated; antennae gray except the scape, pedicel and first funicle joint which 
are pale yellowish; legs entirely pale yellowish; when living specimens of this 
parasite are mounted directly into xylol balsam, the latter is stained yellowish 
the specimens clearing up distinctly yellowish. 

Hoad subeqiial in width to thorax. Antennae somewhat similar to flaveohis 
but the funicle joints are rather stout; scape about twice as long as the pedicel, 
slightly broader than the scape of A, flaveolus with the segmentation or trans- 
verse lines less distinct and the dorsal border is not serrated as in that species; 
funicle 1 very short; funicle 2 varying somewhat in length but subequal or 
slightly shorter than the 3rd and subequal only to the distal joint in length and 
not decidedly shorter as is the case with epos Gir.; all funicles except the first 
are subequal in length, successively widening. Forewings slightly wider than 
those of flaveolus; the discal eiliation very variable with the number of irregular 
rows or lines of cilia varying from 4 to 6 partial rows but a more or less distinct 
naked area is left near the caudal wing margin proximad of the apex which is 
characteristic of this species. Abdomen at base nearly as wide as the thorax, 
gradually narrowed to tip, the ovipositor distinctly exserted. Tarsi 4- jointed. 

Male unknown. 

Described from a series of twenty-nine females mounted in bal- 
sam; reared by the writer from eggs of the Bean Leafh'opper, Em- 
poasca fabalis DeLong, on red bean foliage at Damien, Haiti, Jan. 
20-22, 1930; one slide containing four females reared by the writer 
from bean foliage at Damien, Feb. 26, 1931. Paratype slide contain- 
ing eight females deposited in the U. S. National Museum No. 43876. 

The host of this egg-parasite was described by Dr. DeL’ong (Can- 
adian Entomologist, vol. 62, p. 92, 1930) and is inown from Haiti 
and Porto Rico. This leafhopper was proved by the work of Smith 
& Barker in Haiti to be the transmitter 'of the Bean Yellows disease, 
the most serious disease of the bean in the West Indies. 

Anagrus noeli, new species. 

The elongated thorax, arrangement of setae on the sides of the 
abdomen, short endophragma confined to the thorax, readily differen- 
tiates this species. 

Male. — Length, exclusive of the oedeagus, 0,516 mm.; expanse 1.03 mm.; 
greatest width of forewing 0.078 mm. General color dark brown with the lower 
two-thirds of the prescutum and portion of the axillae, and nearly the basal half 
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of the abdomen yellowish-orange; oedeagiis and antennae pale grayish; hind 
legs light brown, the front and middle legs distinctly paler. 

Antennae 13 -jointed, the scape and pedicel siibequal in length and width, 
about half as long as the funide joints which are all subequal in length and 
width. Thorax very elongate, slightly longer than the abdomen; prcsciitinu and 
axillae with a strong seta present; endophragma present but does not extend 
into the abdomen as is the case ’^vith A. empoascae. Forewings rather broad for 
typical Anagmsj with prominent fringe of marginal cilia, the longest of which 
is nearly twice as long as the greatest width of the wing; marginal vein with 
four setae, the two proximal ones placed very close together; the outer third of 
the wing is thickly covered with diseal cilia; a small but distinct seta is present 
in the bare area below the marginal vein. The abdomen elongate with the lateral 
margins running almost parallel for three-fourths the length and then rounding 
to the tip; oedeagus distinctly exserted and prominent; along each side of the 
abdomen is a double row of widely separated strong setae, numbering 5-6 setae 
in the row, the outer row following along the lateral margin. Tarsi 4- jointed. 

Described from a single male c'olleeted by the writer on leaf of 
the Sea-grape, Coccoloba uvifera, at Port-au-Prince, Haiti, May 26, 
1930. The species is named in honor of Mr. Alphonse Noel who 
rendered the writer valuable assistance in rearing many parasitic 
hymenoptera as Assistant Entomologist of the Service Tecbnique, 
Haiti. 

Anaphes bicolor, new species. 

A very small, distinctly colored species, mth flagellum and legs 
pale. 

Female. — Length, including ovipositor 0.416 mm.; expanse 0.89 mm.; great- 
est width of forewing 0.0S6 mm. General color dark brown, the basal half of 
the abdomen yellowish, the distal half black; antennae pale yellowish, except 
the brown club; legs pale yellowish except the terminal joint of the tarsi. Head 
short and deep. Scape rather short and compressed, only twice as long as the 
wide pedicel ; first funicle joint very short and narrow, the second slightly longer, 
subequal in width; third funicle conspicuously the longest and widest joint of 
the funicle, about twice as long as the second; funicles 4-6 very short, about 
equal in length to the second but distinctly swollen, the fifth and sixth appearing 
somewhat globose; club appearing under high magnification almost as if having 
a division, almost as long as the last four funicle joints combined, distinctly 
wider than the other joints. Thorax longer than the abdomen. Forewings nearly 
four times as long as the greatest width; distal two-thirds of forewings covered 
with numerous short cilia; longest marginal cilia are along the outer posterior 
margin, equal in length to the greatest width of the blade. Femora wide and 
distinctly fiattened. Abdomen slender, ovipositor distinctly exserted. Tarsi 5- 
jointed. 

Described from two females mounted in balsam on two slides; 
reared by the writer from red bean foliage infested with the Bean 
Leafhopper, Em-poasea fabcdis DeLong, at Damien, Haiti, Jan. 21-22, 
1930. 
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Oamptoptera minutissima, new species. 

This is the smallest known member of the genus. Distinguished 
by its minute size and extremely short pale first funicle joint 

Female. — Length 0.215 mm. General color light grayish-brown, the basal 
third of the abdomen distinctly paler. Antennae uniformly pale gray, the pedicel 
only slightly lighter in shade. Eyes black. Ocelli reddish. Wings hyaline or 
barely perceptibly smoky. Legs pale yellowish. 

Vertexal carina present. Thorax distinctly wider than the abdomen and 
about one and a-half times as long. Under high magnification, the vertex and 
prescutum appear horizontally or cross-wise finely lineate, the scutellum longi- 
tudinally lineate; petiole short, not barbed as in C. pulla Gir., the thorax on 
its hind margin is produced into two short barb-like projections at the middle 
on each side of the petiole; abdomen broad at its base, narrowing on each side 
somewhat triangular shaped to point formed by the barely exserted ovipositor. 
Antennae elbowed, long and slender, almost as long as the body, nine-jointed 
w’ith an additional very minute ring-joint following the first funicle; scape rather 
short, only slightly longer than the pedicel; pedicel veiy large and wide; first 
funicle extremely short in comparison with other known species of the genus, 
about one-fourth as long as the pedicel and only one-fifth as long as the second 
true funicle joint; a very minute but dearly distinct ring- joint is visible under 
high magnification behveen the first and second true funicle joints; third funicle 
nearly a third shorter than the second; fourth, fifth and sixth subequal in length 
but increasing slightly in width; club solid, long, subcylindrical ovate, slightly 
longer than the last three funicle joints combined; the funicle and club joints 
are provided with numerous minute setae; the club, in the single specimen, 
appears to have a distinct longitudinal crease or fold. Forewings typical of 
the genus, longer than the body, slender, with a distinct dilation along the caudal 
margin at proximal fourth, curved or bowed at the apical half; with complete 
fringe of long cilia, the usual clear path around the margins of the wing; a 
double longitudinal row of minute setae follow around the margins of the wing 
and on the disk near the apex are two distinct setae; anterior margin of the 
wing is slightly darker and more distinctly outlined; hind wings linear, slightly 
curved at about the middle. Legs normal, with five subequal tarsal joints. 

Described fr'om a single female, reared by tlie writer from avocado 
foliage infested with Empoasca mimienda Ball at Petionville, Haiti, 
Dec. 16, 1930. 

Alaptus minntus, new species. 

This is the second smallest recorded North American species for 
the genus Alapius, measuring only 0.215 mm. The smallest globosi- 
cornis Gir. measures only 0.199 in the female sex. In male antennal 
characters this species is closest to eriococci Gir. but differs greatly 
in both coloration and size. 

Male. — ^Length 0.S15 mm.; expanse 0.588 mm.; greatest width of forew^ng 
0.022 mm. Very minute. General color of head and abdomen pale brown, the 
thorax especially across the middle distinctly paler; ocelli red; antennae with 
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whitish scape and pedicel, the funicle joints 1-3 pale brown, 4-8 distinctly 
brownish; the legs pale. 

Antennae 10- jointed, long and slender, the scape narrowest at base, some- 
what compressed, one and a-half times as long as the pedicel; pedicel subconic, 
Ttdder than the scape; first funicle joint the shortest, funieles 2 and 3 subequal 
but only about two-thirds as long as the remaining joints which are subequal in 
length and increasing perceptibly in width; the scape with three setae along 
the lower margin and one near the upper margin; the pedicel with three setae. 
Yertexal earina present. Eyes naked or without hairs. Thorax without setae 
except for an extremely long one on the axilla; prescutum under high magnifica- 
tion appearing niinutetly and transversely rugulose or lineate; eiidophragma pres- 
ent extending back one-half the length of the abdomen. Wings normal for the 
genus, long and narrow with the remarkable dilatation near the base of the fore- 
wings, terminating in a conspicuous excised notch; the remainder of the wing 
with fringe of long cilia; a median line of discal cilia present, the number of 
cilia e^ddently variable, one wing showing seven and the other ten. 

Female unknown. 

Described from a single male specimen reared by the writer from 
lime foliage, infested with Parlatoria zizyphtis scale, etc., at Port-au- 
Prince, Haiti, June 18, 1931. Most probably from the eggs of a 
psocid as the other definitely known hosts of members of this genus 
are for the most part parasites of psocid eggs. 

Alaptus borinquensis, new species. 

A very variable species in size. 

Female. — Length, including ovipositor 0.186-0.344 mm.; expanse 0.745 mm.; 
greatest width of forewing 0.029 mm. General color dark brown, the antennae 
and legs light brown, the pedicel slightly paler. 

Antennae 8- jointed, the scape and pedicel very stout and compressed, the 
latter a third shorter than the scape and slightly wider; first two funieles very 
narrow, only one-third as wide as the pedicel, the second about one-third longer 
than the first; the remaining funieles successively enlarging, 3 and 4 subcqual 
in length, 5 somewhat shorter; club solid, very large, nearly twice as wide as 
the last three funicle joints combined. Prescutum under high magnification with 
somewhat obliquely arranged lineations, provided on each side with a strong 
seta; axilla with a short seta. Forewings shaped somewhat as in members Of 
the genus Bicopus with a very prominent wide transparent path around the base 
of the marginal cilia; from 13-15 diseal cilia present, characteristically placed 
in this species in a line just inside the anterior margin of the forewing, follow- 
ing the contour. Endophragma present. Abdomen slightly longer than the 
thorax, the ovipositor prominent and distinctly exserted. 

Male. Length 0.243 mm. Similar to the female except the 10- jointed, fili- 
form antennae; the coloration of the legs and antennae appear paler. Scape 
and pedicel stout, about same as those of the female; the funicle joints 1-3 
very narrow, the first being about a third shorter; funieles 4-7 subequal Sn 
length and width, distinctly wider than the other funieles; the special joint or 
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club is a third shorter than the preceding joint, distinctly narrower, narrowed to 
somewhat pointed tip. 

Described from four females and two males reared by tbe writer 
from Aster olecanium pustvlans scale material on Cassia fistula at Rio 
Piedras, Porto Rico, May 14r-19, 1925. A paratype female is depos- 
ited in the U. S. National Museum collection No. 43879. 




NOTES ON THE GENUS ANEBI8TV8 HOWARD WITH 
DESCRIPTIONS OF NEW SPECIES 

( B ymenoptera : Chalcidoidea ) 

By Herbeet L. Dozieb 

formerly Chief of the Division of Entomology, Insular Experiment Station, 
Eio Piedras, Porto Eieo. 

The purpose of this paper is to establish as clearly as possible 
the status of the genus Aneristus Howard, to assemble all the avail- 
able information concerning the habits and host-relationships of its 
members, and to make known three new species from the West Indies. 
So far as known all the species of Aneristus are primary parasites 
of the non-diaspine Coccidae or soft scale insects and are of great 
economic importance. 

Aneristus ceroplastae How. is one of the most important enemies 
of soft scales in the West Indies and is widely distributed through- 
out the tropica It does not confine its attack to any one species but 
is recorded as having been reared ftom at least six different genera.. 
Aneristus youngi •GiraAit has been reared from two different genera, 
in Louisiana. A. mangiferae Dozier and asterolecanii Dozier appear 
to confine their attack principally to the Mango Soft Scale, Coccus 
mangiferae (Green), and the Golden Asteroleeanium, A, aureum 
Boisd., respectively, and are kn’own only from the West Indies. 

Compere in his recent ^'Revision 'of the species of Goecophagus'^ ^ 
points put that the genus Coccophagus is imperfectly defined and 
that the characters used to separate this from Aneristus^ Prospaltella 
and certain 'other allied genera are relative and cannot be sharply 
defined. The few species of Aneristus described to date have been 
distinguished from those of Coccophagus by having a row of short 
stiff bristles behind on the flattened posterior tibiae, and a distinctly 
compressed funicle. In true Coccophagus the hind tibia is normal 
with the row of distinct bristles lacking, and the flagellum is fusi- 
formly subcylindrical, the funicle joints usually plainly longer than 
wide. In addition all recorded species of Aneristus where both sexes 
are known, have the forewing of the female hyaline with a distinct 
infumation on the discal portion while the male forewing is entirely 
hyaline. 

In 1915 Silvestri erected the genus Prococeopkagus^ based on the 

»Proe. U, S. Kational Huseum, vol. 78, art. 7, pp. 1-132, pis. 1-14, 1930, 
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female sex of the new species, Prococcophagm varius Silvu, stating 
-that the new genus could be separated from Goccophagus by the dif- 
ferences in the head, dorsum, greater length, by having the antennae 
inserted a short distance from thle clypeal margin, and by the large 
compressed scape. The two new species described in this paper as 
A. Mspaniolde and asterolecanii clearly fall into Prococcophagiis but 
grade into Anerishis if the concept of that genus be broadened to 
include those species with the scape much flattened or foliaceous. In 
the writer’s opinion PrococcopJiagus must fall as a synonym of Ane- 
ristus wliieh, however, seems sufficiently distinct from Coccophagiis 
to be retained. The last-mentioned genus seems very closely con- 
nected to Anerishis by such species as Coccophagus modestus Silv., 
Uvitfatus Compere, and argenteiis Gir. Compere states that the last 
species has unusual wings, unlike any other described Goccophagus. 

Girault in 1917 (Ins. Insc. Menstruus, vol. 5, p. 37) synonymized 
his genus Tanaeostigmoidella with Prococcophagus Silv. 

The following characterization of the genus Aneristus has been 
broadened to include those species with the scape dilated or foliace- 
ous. In certain species such as A. ceroplastae, croconofus, mangi- 
ferae, and oculatipennis a conspicuous group of strong setae are 
present at the proximal end of the middle tibia; in others such as 
hispaniolae and asterolecanii these are lacking. A minute study of 
the chaetotaxy of all the species should be made when further ma- 
terial of certain species becomes available. 

The genus Anerishis Howard 

Aneriatiis Howard, The Canadian Entomologist, vol. 27, 1895. 

Chamcterization , — Closest to Goccophagus. Antennae eight-joint, with a veiy 
minute ring- joint, barely discernible under high magnification, present in the 
female sex between the pedicel and first funicle joint; the scape, is distinctly 
compressed and in certain species is more or less foliaceous; a longitudinal 
Carina is usually present on the scape, dividing the inner portion which regularly 
forms the scape from an outer more foliaceous extension; the club well-defined, 
distinctly tbree-jointed; very characteristic longitudinal elevations or sensoria 
are present on the club and the funicle joints, although sometimes lacking on the 
first funicle; these sensoria are particularly prominent in the male. Eyes setose. 
Forewings with the marginal vein longer than the submarginal, a fuscous cloud 
generally present with the female but lacking in the male. Hind tibiae flat, with 
a row of short, stiff bristles behind; the hind femora somewhat thickened; mid- 
dle tibial spur long and slender, almost as long as the first tarsal joint; all tarsi 
five-jointed. Internal parasites of the Soft or non-diaspine Coecidae. 

Geubtype. — Aneristus ceroplastm Howard. 

®Descmione di nuove Imenotteri Chalcididi africani, Bol. Lab. Zool. Portici vol ix 
pp. 359-360, 1915. ’ 4 .^, 
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Key to females of Aneristiis. 

K Scape distinctly widened or foliaeeous 6 

Scape not unusually widened 2 

2. Dominant color dark, submetalliCj the preseutum concolorous 8 

Dominant color lighter, the preseutum marked with yellow 3 


3. Preseutum with lemon-yellow blotch; forewings with large infumed area ex- 
tending completely across the wnng. Africa croeonotus ^Yaterston 

Preseutum with a wdde yelloAvish band across the middle; forewing with a 
very narrow infumed area, not reaching across the w*ing. Haiti, Santo Do- 
mingo and Cuba mangiferae new species 

Preseutum with a yellowish- white band; forewing with a three-fourths com- 
plete circular infumed ring. Peru and Panama oeuJatipennis Girault 

6. Third funicle joint brown, the upper third white. Kaiti-astc rolecann hqv. ‘j'oeios 

Third funicle joint entirely wiiitisli 7 

7. Porewings with a wide hairless or bare area running longitudinally along 

the lower margin from the base to one-half the length of the forewing. 

Haiti ^ Mspaniolae new species 

Porewings without this hairless area. Africa varius Silvestri 

8. Black without distinct purplish reflections, the coxae pale; head more or less 

and the scape yellowish. Louisiana youngi Girault 

Black, with purplish reflections, scape pale, the head and coxae black. Widely 

distributed in the tropics ceroplastae Howard 

Wholly dark metallic purple, the legs and antennae dark except most of the first 
tibiae, distal half of the middle tibiae, and the tarsi, wiiieh are yellowish- 
white; proximal half of the middle tibiae black; forewings with a large in- 
fumed area, its proximal margin obliquely truncate from about the proximal 

third or more of the marginal vein. Australia fumosipcnnis Girault & Dodd 

Wholly dark metallic purple, the legs and antennae dark except the scape and 
cephalic knees and tibiae which are white and all middle tibiae except 
slightly just distad of the knee; infumed spot on forew'ings shorter, its 
proximal margin straight. Australia dial)olicus Girault 

The writer has not seen specimens of A. croeonotus Waterston, 
fnmosipennis Girault & Dodd, varius Silvestri, and diaboUcus Girault 
and these species are included in the above key based on characters 
included in the original descriptions. To date the males of only three 
species are kn'Own, namely, cei^oplastae Howard, croeonotus Waterston, 
and asterolecanii Dozier, 

Aneristus mangiferae, new species. 

Closest in coloration to A, croeonotus Waterston but has the in- 
fumed area of the forewings decidedly narrower than in that species. 

Hemale. Length 1.02 mm.; expanse 1.72 mm.; greatest width of forewing 
0,301 mm. General color of head and thorax yellowish-orange, the pronotum, 
seutellum, axillae, lower part of the scapulae, and the abdomen submetallic dark 
brown to black ; a prominent yellowrish band runs across the preseutum and upper 
portion of the scapulae, the anterior and posterior margins of the preseutum nar- 
rowly fuscous. Eyes dark. Ocelli red. Antennae with the scape pale yellowish, 
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the pedicel darker, and marked on upper margin with fuscous j the funicle and 
club joints smoky. Legs dirty yelloAvish to slightly smoky, except the slightly 
paler tarsi, and the dark brown hind, femora and tibiae j the terminal tarsal 
joints smoky. Fore wings with the venation smoky, hyaline; a rather narrow 
smoky infumation runs downward on the disk extending two*thirds across the 
width of the wing; this cloud starts on its outer margin at the stigmal vein, 
soon broadening out on the disk; from the stigmal this cloud extends inward to 
nearly half the length of the marginal vein. 

The antennal scape rather long, compressed but not unusually widened, the 
pedicel subtriangular ; minute ring' joint present; the funicle and dub distinctly 
compressed, with prominent longitudinal sensoria; the first funicle joint is the 
longest, twice as long as the pedicel and about a third longer than the second 
and third subequal funicle joints; the joints nearly snbeqnal in width or only 
slightly widening to including the first club joint; the lateral margins of each 
joint somewhat rounded at the ends; this last condition is accentuated in the 
club joints, the last two being narrower successively to tip; the shape of the 



Figure 1. — Antenna of female Amristiis Mangiferae, new species, greatly 

enlarged. 

dub is rather distinctive in this species; all joints distinctly setose. The vertex, 
preseutum and scutelluni are provided with numerous setae; axillae with a pair 
of setae; scutellum with a middle pair of small pores, a very strong pair of 
setae dose to the posterior margin and a smaller pair placed anteriorly to these. 
The dark portions of the head, body and legs minutely reticulated in balsam- 
mounted specimens under high magnification. The middle femora supplied with 
a single prominent black seta near distal end, the middle tibia with a conspicuous 
group of five black setae at the proximal tip. Ovipositor barely exserted, visible 
in clear, balsam-mounted specimens, extending back to including the third tergite, 
Male unknown. 

Described from seven females mounted in balsam on slides, reared 
by the writer from Cocms mmgiferae (Green) on mangb foliage at 
Petionville, Haiti, Nov. 19-30, 1930; one female reared by Dr. Giu- 
seppe Russo from Saissetia hemisphaerica (Targ.) at Moca, Republica 
Dominicana, March 9, 1928 ; and a single female reared by the writer 
in Haiti from Citrus material received from Cuba, during the course 
of Eretmocerus serius releases. 
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The type female from Haiti is deposited in the U. S. National 
Museum, Type No. 43807, together with the paratype females from 
the Dominican Republic and Cuba. 

Aneristus ceroplastae Howard. 

1895. Canadian Entomologist, vol. 27, p. 350. 

1895. Proc. U. S. Nat. Museum, vol. 18, p. 633, Coccopkagm orien- 
ialis How. 

The original description was based only on the female sex, the 
male being described by the writer in 1927 (Jr. Dept, of Agr. of 
Porto Rico, vol. IX, no. 4, p. 366, 1925). At that time many rear- 
ing records from various hosts were given. In addition the writer 
has reared the species in Haiti in numbers from Saisseiia liemisphae- 
rica on weeds in coffee glade at Pond-des-Negres, March 3, 1930; 
from Coccus mangifera on mango at Peti'onville, Dee. 1, 1930; from 
Coccus viridis on ‘^Cerisier marron”, Adelia ricinella, at Petionville, 
Nov. 8, 1929; from Ceroplastes dozieri Cockl. on Mayfenus huxifolia 
at Source Puante, Nov. 19, 1929; and from I eery a sp. on a wild bush 
known as ‘^Ti buis” on Morne-a-Cabrits, Sept. 10, 1930. 

Aneristus oculatipennis Girault. 

1916. Psyche, vol. 23, p. 42. 

The type and paratype card-pointed material fr'om Peru in the 
U. S. National Museum has been studied together with the original 
slide containing head and wing, mounted in balsam. Two specimens 
reared by J. Zetek at Ancon, Canal Zone, Panama (Z 2594) in the 
U. S. National Museum, determined by Mr. A. B. Gahan, agree well 
with the type and extend the known distribution of the species. 

Aneristus youngi Girault. 

1917. Deser. Hym. Chalc. Var, cum Observ. V, p. 11. 

The very brief description of this species appeared in a privately 
published paper, and is given here to make it readily accessible. 

Aneristus youngi. Like Coecophagus modestus Silv. but legs black save 
hind coxae and first tibia, all tarsi; head more or less and scape yellow; sentel- 
lum hairy. From Ceroplastes chrysanthemum Baton Bouge, La., September, E. 
S. Tucker. Cat. No. 21477.’’ 

The type material, consisting of three card-pointed specimens, has 
been e&mined. These were reared from Ceroplastes sp. on chrysan- 
themum, evidently from either C. oirripediformis or fioridends, the 
only two species of Ceroplastes recorded from Louisiana. A specimen, 
reared by the writer from Saissetia hemisphaerica at New Orleans, 
La., Sept. 16, 1922 (Q-21511) and a specimen fr'om Coccus kesperi- 
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dn^m on eitrns at New Orleans, Jan. 15, 1926 agree exactly TOth. tlie 
type. The last-mentioned specimen is mounted in balsam on a slide 
and a piiotomierograpli of its forewing is shown. The record of A. 
ceroplasfae from Louisiana given by the writer in his paper on ''An 
Outbreak of the Red-striped Sugar-Cane Scale’’ (Jour. Dept. Agr. of 
Porto Rico, vol IX, no. 1) was based on this specimen and is erro- 
neous. Amnstus youngi Gir. can easily be di>stiiiguished from cero^ 
plastae Hotv. by its black color, lacking the distinct metallic purplish 
rejections of that species, by the pale c’oxae, by having the middle 
tibiae fuscous, and the infumed area of the forewing is distinctly 
narrower. 

Aneristus hispaniolae, new species. 

A large, well-marked and distinct species, easily recognized by its 
peculiar coloration and very foliaceous scape. In width of scape this 
species is closest to Anerisius varius Silv. 

Female. Length .946 nun. ; expanse 1.56 mm. ; greatest width of forewing 
0.237 Him. General eoloi of the head and thorax orange, the ground color of 



the abdomen a pale yellowish-white with a broken band of black on each segment, 
leaving a pale colored median longitudinal area running from the dark brown 
endophragma to just before a line parallel wdth the vibrissal plates; under high 
magnification, the black areas appear more or less distinctly reticulated; legs 
pale testaceous, the proximal tips of the middle and hind tibiae and the terminal 
tarsal joints are very faintly marked with fuscous, scarcely noticeable. Ground 
color of antennae pale with the club brown; on the scape is a longitudinal stripe 
of brown along the middle and the outer widened part is distinct^ infuscated; 
basal two-thirds of the first funiele joint and the lower half of the second are 
irregularly and somewhat obliquely infuscated. Eyes black. 

Antennae eight- jointed, long, ventrally articulated, composed of scape, ped- 
icel, a very minute ring-joint, three funiele joints and three-jointed club; the 
scape characteristically greatlj" widened or foliaceous, the inner part elongately 
reticulated; pedicel somewhat triangular, the funiele joints cut ofi obliquely on 
their inner half; all joints furnished with prominent setae; those joints forming 
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the club and the distal two funicle ones have longitudinal elevations or sensoria; 
the first funicle joint lacks these but is supplied near its base with two or three 
pale blister-like circular areas. Eyes setose. The head, thorax, and sides of the 
abdomen have numerous prominent dark setae. Eorewings with a very short 
marginal fringe of cilia; the setae are very prominent and heavy, contrasting 
with a ^vide area running longitudinally along the lower margin from the base to 
one-half the length of the forewing and a wide area following the apical part 
of the wing, which appear to be bare or hairless areas on account of the trans- 
parent setae. Femora of middle legs with a long seta on posterior margin near 
the tip ; all tarsi five- jointed. The brown ovipositor slightly exserted, visible for 
its entire length in balsam-mounted specimen, extending to the middle of the 
fourth tergite. 

Male unknown. 

Described from a single female, mounted in balsam 'on slide, reared 
by tlie writer from a giant wax scale, Ceroplastes giganteus Dotzier, 
on brandies of wild fig tree, Fims mhricosta Warb. at Source Cazeau, 
Haiti, April 16, 1930. 

The type slide is deposited in the U. S. National Musenm, No. 
43808. 

Aneristus asterolecanii, new species. 

Very closely related to A. Mspmiolae Dozier, but the female is 
easily separated by its smaller size, less widened scape, and difiPerence 
in c'oloration of the antennae. 

Female. Length 0.803 mm. ; expanse 1.28 mm. ; greatest width of forewing 
0.201 mm. General color a pale yellowish-white, marked with brown. The prono- 
turn, disk of the axillae, and the lower margin of the scutellum, dark brown; 
the remainder of the thorax except the pale discal portions of the prescutum 
and scutellum, of a reddish-orange color; endophragma dark brown; under direct 
light, the pale portions of the prescutum, scapulae, scutellum, and the en- 
dophragma appear to reflect distinctly iridescent hyaline. Antennal ground color 
pale, the lower or posterior two-thirds of the pedicel, and of the three funicle 
joints brown; the club brown except the extreme tip which is pale; the scape 
pale except a comparatively narrow longitudinal brown strip along the middle. 
The eyes reflect hyaline. Abdomen of a pale yellowish-white ground color, the 
posterior half of each segment transversely banded with brown, the anterior one 
only partial, widely interrupted at the middle. Legs pale, the middle tibiae with 
two inconspicuous brown spots. The darkened areas of the body and the scape 
appear under high magnification more or less distinctly reticulated. 
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Anteiinae with the seape distinctly foliaeeons, being intermediate in width 
between A. hispamolae and A. magniferae; the pedicel slightly longer than wdde, 
subtriangnlar ; the first funiele joint slightly longer than the pedicel and about 
two-thirds the length of the second funiele, with two or three small blister-like 
inconspicuous areas present; third funiele slightly longer than the second and 
almost the same in width; club three- jointed, each joint successively shorter and 
narrowing to the blunt tip ; prominent longitudinal sensoria present on the second 
and third funiele joints; a very minute ring- joint is present between the pedicel 
and the first funiele joint. The antennal joints are ventrally articulated. Eyes 
prominent, distinctly setose. ’The vertex, prescutum, and lower portion of the 
abdomen provided wdth numerous conspicuous setae; three setae are present on 
the axillae, the inner seta twice as long as the others; scutellum with posterior 
pair of setae decidedly stronger than the anterior pair and placed much farther 
apart; the propodeum with a pair of very long, prominent setae. Forewings 
very faintly infumed at the middle covering over half the wing area; the tip 
with hyaline area which extends along the posterior margin from the base out- 
wards to a point nearly half the length of the marginal vein. Hind femora 
and tibiae compressed, the middle femora supplied with a prominent long seta 
on the posterior margin towards the tip. The ovipositor only very slightly ex- 
serted, extending to the fourth tergite. 



Figure 3. — ^Antenna of female Anensius aHterolcaariii, new species, greatly 

enlarged 

Male. Length 0,574-0.602 mm.; expanse 1.075-1.176 mm.; greatest width 
of forewing 0.172-0.186 mm. Resembles a Coccopliagm. Varies considerably in 
size. Differs in coloration from that of the female, the vertex and thorax a dark 
yellowish-orange, the axillae dark. Antennae smoky brown, the basal third of 
the seape lightened. The propodeum and abdomen distinctly smoky brown. Legs 
pale, the hind tibiae slightly smoky. Forewings hyaline, lacking the infumation 
of the female. 

Antennae distinctly flattened, ventrally articulated; the scape differing 
greatly from that of the female, being long and rather slender, only slightly 
eompressed, longer than the pedicel and first funiele joint combined, the longi- 
tudinal rectieulations faint; the longitudinal earina of the female seape is very 
indefinite or partial in the male; the minute ring- joint of the female antenna 
is lacking in the male; the first funiele joint distinctly longer and wider than 
the pedicel, and only perceptibly shorter than the second and third funiele joints; 
all joints narrowing successively to the tip of the club; the first club joint the 
longest; all funiele and club joints provided with prominent setae, and very 
distinct longitudinal sensoria. The entire area of the forewings are covered with 
distinct setae, the bare area of the female forewings being lacking. 
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Described from two females and seven males, mounted in balsam 
on slides, reared by the writer from Asterolecdnium aureum (Boisd.) 
on wild Annona sp. on Mome-a-Cabrits, Haiti, May 22-June 1, 1931. 

The holotype female and allotype male are deposited in the U. S. 
National Museum, No. 43809. 

In addition to the above-discussed members of the genus Aneris- 
tiLS, the following species have been described to date from various 
parts of the world: 

Aneristus varius (Silvestri) 

1915 Boll. Lab, Zool. Portici, vol. 9, p. 359, Frocaccophagus. 

Aneristus diaboUcus Girault 

1915 Mem, Queensland Museum, vol. 4, p. 65 

Aneristus fumosipennis Girault, & Dodd 

1915 Mem. Queensland Museum, vol. 4, p. 64 

Aneristus croconotus Waterston 

1917 Bui. Ent. Research, vol. 7, pt 3, p. 234 


Table of recorded species of Aneristus and their known hosts. 


Name of the species 
Aneristus ceroplastae Howard 


Known distribution 

West Indies, Cey- 
lon, Java and 
Hawaii 


Aneristus asterolecanii Dozier Haiti 
Aneristus youngi Girault Louisiana 

Aneristus hispaniolae Dozier Haiti 
Aneristus oeulatipennis Girault Peru and Panama 
Aneristus varius (Silvestri) Eritrea, Africa 
Aneristus eroconotus Waterston Gold Coast, Africa 
Aneristus mangiferae Dozier Haiti, Santo Do- 
mingo, Cuba 

Aneristxis dMoUcus Girault Australia 
Aneristus fumosipennis Girault Australia 
& Dood 


Hosts 

Saissetia hemisphaerica(TaLTg)y 
Coccus mangiferae (Green), 
Ceroplastes aotiniformis Green, 
C. dosieri Cockerell, Pulvina' 
ria iceryi Guerin, Coccus vin- 
dis (Green), JSucalymnatm 
tesselatus (Signoret), Saisse- 
tia nigra (Nietn.), Icerya sp. 
Asterolecanium aureum Bois- 
duval. 

Ceroplastes sp., Saissetia hem- 
isphaerica (Targ.), Cocms 
hesperidmn Linn, 

Ceroplastes giganteus Dozier 
Saissetia oleae (Bernard). 
Unknown. 

Lecanium sp. 

Coccus mangiferae (Green), 
Saissetia hemisphaerica 
(Targ.) 

Unknown. 

Unknown. 


Expuanation op Plates 


The photomicr’ographs used in Plates I and 11 were secured from 
the U. S. Bureau of Entomology and are the work of the Bureau 
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pliotograpiier, Mr. J. G. Pratt, and the writer wishes to herewith 
express his appreciation. 

PLATE XI 

Forewiiig of female Anerisfii$ oculatipennis Giranlt^ paratype 
wing, U. S. National Museum Type No. 19211. 

ForeA\dng of female Ai^eristus youngi Girault, female reai'ed from 
Coccus liesperidum, New Orleans, La. 

Forewing of female Aneristus ceroplasfae Howard, from paratype 
of Coccophagus orienfalis Howard, F. S. National Museum Type No. 
6905. 

PLATE XII 

Forewing of female Aneristus mangiferae Dozier, paratype female, 
V. S. National Museum Type No. 43807. 

Forewing of female Aneristus liispaniolae Dozier, type female, U. 
S. National Museum Tj^pe No. 43808. 

Porewing of female Anerisftis asterolecanii Dozier, paratype fe- 
male, F. S. National Museum Type No. 43809. 





PLATE XII 




TWO IMPORTANT WEST INDIAN SEED-INPESTING 
CHAICID WASPS 


By HEEBixr L. Dozieb 

Formerly Chief Entomologist, Insular Experiment Station, Eio^Piedras, P. B. 

Tile following brief and ineortiplete notes are presented here in 
order to call attention to two seed^nfesting ehalcid wasps in the hope 
that they will be studied further hy 'other workers as the opportunity 
occurs. Both are of much eeomomic importance but the damage oc- 
casioned by them has heretofore been completely overlooked. Al- 
though our knowledge 'of the distihbutioii of these species is extremely’' 
limited, they undoubtedly will prove to be present on most of tlie 
islands of the West Indies and, possibly, wherever their host plants 
occur. 

The ivriter wishes to express Ms thanks to Mr. A. B. Gahan of 
the U. S. National Museum for his kind assistance in placing these 
species generically. 

THE LfOGWOOn OB CAHPECHB SEED CHALCIB 

In 1890, Dr. L. 0. Howard erected the genus TanaosHgma to in- 
clude a single species, T, courseime Howard, from the ovaries of a 
rare leguminons tree, Coiirsein f mexicaw Watson, in Mexico. In 
commenting on this unusual and supposedly phytophagous encyrtid 
he states that ^^We must leave it for future field ohservations upon 
this or upon some congeneric species to definitely settle this most 
interesting point It is therefore exceedingly interesting to present, 
after a lapse 'of 42 years, a second species of the genus with con- 
clusive proof of its phytophagous hahits. 

Dr. Giuseppe Russo has rather recently (Bol. Lah. ZooL Portici, 
voL XXIV, pp. 132-139, 1930) described the new genus Ciibwniella 
based on the single speeies Gul}a%iella frofteri Russo, from' galls ’of 
Belaira rnwronata Gris, collected at Santiago de las Vegas, Cuba, by 
Dr. S. C. Gruner. He places his genus in the subfamily Perilam- 
pinae Howard. His material represents a genus undoubtedly very 
close to Tmaostigma Howard, placed by Dr, Ashmead in a distinct 
tribe Tanaostigmini of the subfamily Eupelminae. Members of this 
tribe show certain relationships with both the Perilampinae and the 
Burytominae as well as with the Eupelminae and it is a mooted ques- 
tion as to where they properly belong. The description of the Cuban 
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Fig. 1 . — Adult female of the logwood seed chalcid, Tanaostigma hacmatoxgU 
Dozier^ male antenna, fnli-grown larva and pupa, all greatly enlarge 

(original) 


TEGHNIOAb DSSCRTPTION 

TaBaostigma Imematoxyli, new species* 

TMb species appears to be much stouter than T. coursetiae Howard 
and differs from that ^eci^ distinctly by its different coloration and 


TWO IMPORTANT WEST INDIAN SEED-INFESTING CHALCID WASPS 105 


by having the female scape less flattened. Both sexes of this species 
show considerable variation in size but the male is usually decidedly 
smaller. The variation in size of indmduals is due most probably 
to diflerent moisture conditions and food available in different seed 
pods. 

Female. Length 1.21-1.46 mm.; expansion 2.84 mm.; greatest width of fore- 
wing 0.573 mm. The general appearance of the female is stout and compact, 
the thorax decidedly humped or convexly elevated; slightly pubescent with light 
colored hairs. General color a dark honey-yellow, the vertex and more dorsal 
portions of the thorax and abdomen more or less infuscated giving a fuscous ap- 
pearance except along the sides; the sides of the abdomen are pale in color. 
Antennae dark brown except the pale ring-joint and the white club; 11-jointed; 
club apparently solid; pedicel nearly twice as long as wdde, followed by a small 
ring- joint and a second larger and darker joint that borders on being a true 
ring- joint, decidedly smaller and narrower than the funicle joints which are sub- 
equal in length and only slightly widening to the club. Head transverse. Prono- 
tum narrower than the head and slightly longer, the scutellum convexly elevated, 
with reticulate markings or areas on surface. Forewings hyaline, venation pale 
brown, the stigmal vein very thick, covered with numerous curved setae. XJuder 
high magnification, specimens mounted in balsam, show the thorax and abdomen 
to be distinctly reticulated. Legs browrn, the hind tibiae armed with pale rigid 
bristles along the inner margin. 

Male. Length 0,86-1.37 mm.; expansion 2.65 mm.; greatest width of fore- 
wing 0.502 mm. Easily distinguished from the female by its smaller size, nar- 
rower and more slender build, lighter coloration, and immediately by its branched 
antennae. General color similar somewhat to that of the female but lighter yel- 
lowish. Antennae 13-jointed, composed of a rather broad scape, short stout ped- 
icel, a pair of minute ring- joints, theh next five funicle joints increasing in length, 
each one with a lateral prolongation, successively shorter, giving a branched ap- 
pearance; the last funicle joint is slightly shorter than the two preceding and 
has only a suggestion of a short lateral prolongation. 

Described from a large series of both sexes, mounted on card- 
points, in balsam on slides, and in alcohol, TJ. S. National Museum 
Type No. 43939; reared in vast numbers from seeds of logwood, 
Haematoxylon campechianmi L. Hinehe, Haiti, Jan. 18, 1930, and 
at Damien, Haiti, Feb.-Mareh 1931 by the writer. 

Larva, Length .85 mm. The fullgrown larva is 13-segmented, 
the anterior three segments being distinctly wider than the remainder. 
Pale creamish white in color. 

Pupa. Length 1.75 mm. ; greatest width .75 mm. Pale creamish 
c'olor at first but as development proceeds the eyes become distinctly 
reddish and the mandibles take on a reddish, chitinized appearance. 
Just prior to issuance of the adult, the pupa becomes very much dark- 
ened. 
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DISTRIBUTION 

Tlie log%TOod is indigeous chiefly to the mainland of tropical 
America, being most abundant in southern Mexico (Tobasco, Cam- 
peche and Yucatan) and throughout Central America, and fairly com- 
mon in Cciombia, Venezuela and the Guianas. It seems to be pos- 
sibly natixe to Hispaniola, as the -wood is said to have been exported 
from Santo Domingo to Spain in the latter part of the sixteenth cen- 
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Figure 2. — Cluster or’ logwood seeds, completely destroyed by tlie work of 
Tanaostigma liaemaioxyli^ new species, sliglitly reduced (original) 

tury. It is called ^^campeche’^ in Haiti, and there as well as in 
Jamaica is the chief honey plant of the island. It was reported as 
having been introduced into Jamaica about 1715 hy means of seed 
from Honduras. It would therefore be very interesting to find out 
if the seeds are attacked by this wasp in the other parts of its range. 
A letter from Mr. H. H. Coote, Instructor in Beekeeping in Ja- 
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maica, dated Feb. 25, 1930, states ‘^From tlie beekeeping standpoint 
we look at the logwood as a great asset and although it is attacked 
here by a similar insect we have no reason to be alarmed as we have! 
more young trees coming forward than those that are cut down for 
commercial purposes In Haiti, however, the logwood is being rap- 
idly and relentlessly cut out for export for the dye industry and this 
together with the destruction of 90 per cent of its annual seed crop 
by this wasp accounts for the diminishing amount available in that 
country and for the poorer honey yields of more recent years. 


I 




Figure 3. — Seed-pods of logwood, Uaematoxylon campechiamim L., in various 
stages of development, showing oviposit ion scars and exit holes, natural 

size (original) 

SEASONAL OBSERVATIONS 

The main jBlowering of the logwood and consequent honey-flow in 
the vicinity of Damien, Haiti, starts in January and there is nearly 
always a second blooming. In other sections of the island there are 
as many as three different extractions. In the Hinehe region the log- 
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wood usually starts to bloom about November 29tb with the largest 
honey-flow starting again in January. As the logwood is rather ir- 
regular in blooming we find usually some straggling or late blooms 
at the same time as young and fully-developed pods and as the bloom- 
ing season varies with different regions it appears that this wasp 
carries itself over from one season to the next without difficulty. 

The writer observed the logwood in full bloom at Hinche, in the 
Central Plains district, on Jan. 9, 1930. On this date vast numbers 
of a very small greenish-yellow psyllid, nymphs and adults, were pres- 
ent on every flower cluster examined and these were turning black 
and drying up as a result of the continual sucking of these small 
insects. Old seed pods still clinging to the trees showed hundreds of 
adult Tanaostigma issuing. A second trip made January 16th showed 
practically no new seed had set, all of the flower clusters having dried 
up. Automatically with this the honey-flow ceased. From the old 
pods thousands of the Tanaostigma were still issuing to continue the 
destruction of any seed that might have set. 

At Damien and Port-au-Prince adult Tanaostigma, the first ob- 
served in 1930, started issuing on February 2nd in vast numbers. 
The writer observed a few adults of the same psyllid and a few Tu- 
mostigma adults at logwood bloom near St. Michel du Sud on Feb. 
17th and from seed pods collected at Fond-des-Negres the first adults 
started to issue Feb. 18th. During February observations were made 
by Messrs. G. Kolbjornsen and A, Daumec, Agricultural Inspectors, 
throughout the entire Artibonite valley and they reported practically 
100-per-cent destruction of logwood seed wherever examined, finding 
only exit holes as the adults had already issued. Attacked seed was 
reported by Mr. Parisot at Thozin in the Commune of Grand Goave, 
March 16, 1930, 

Close observations were made during 1931. The logwood started 
to blo’om in the regions of Port-au-Prince and Damien about January 
1st. At Yerrette the %mter observed newly formed pods with very 
young larvae of Tanaostigma developing inside the seeds on Jan. 15th. 
By February 28th the large new crop of seed pods at Damien showed 
100-per-cent infestation but ’only a few of the adults had issued by 
that date, A large amount of material was placed in battery jars 
and field observations continued By March 20th nearly aU of the 
adults had issued. Due to the prolonged flowering, even at that date 
there were a few late blooms on the same trees and the young pods 
practically all contained pupae. 
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HABITS and CHARACTER OR INJURY 

The adult wasps soon after issuing were observed to start mating, 
actwely running over the seed pods. The eggs are extremely small 
and are deposited within the young tender pods by means of the ovi- 
positor. The oviposition scars are readily visible from the outside 
and each seed is ’occupied by a larva. The consequent reaction pro- 
duces a gall-like deformation of the seeds and with it the pod is defi- 
nitely thickened along the middle. Fig. 3 shows various seed pods, 
illustrating the different stages of development from the o^dposition 
scars to the exit holes 'of the adults. 

The result is that in many cases ever^- seed in the entire cluster 
of pods is completely destroyed. In this way the logwood is pre- 
vented from re-seeding it,self. Observations made over the two-year 
period show that this is serious. Fortunately, however, the logwood 
is so prolific th|at it is probably capable of p;roducing- enough seed- 
lings to replace itself if freed, even at long intervals, from the at- 
tack of this wasp by unusu^il activity and restraint on the part of 
its parasites. 

PARASITISM 

On March 16, 1931, the contents of one rearing jar were examined 
and counted with hand tabulators, yielding 5223 adult Tamostigma 
and 352 parasites or 6.75-per-cent parasitism. There were two spe- 
cies of parasites involved and these have been determined by Mr. 
Gahan as Eupelmm sp. and Eorismenus sp., the latter being the small- 
est and of a distinct metallic green color. 


The Annona Seed Chalcid 

DISTRIBUTION 

This rather large chalcid wasp, Bephrafa en])e7isis Ashmead, was 
described in 1894 (Descr. New Parasitic Hymneoptera, Trans. Am. 
But. Soc., v’ol. 21, p. 321, Sept.). The first record of its attacking 
Anno7ia seeds was that published by J. C. Crawford (Proc. TJ. S. Na- 
tional Museum, vol. 41, p, 274, 1911). There are specimens in the 
U. S. National Museum, determined by Mr. Gahan, reared from An- 
nona seeds at Santiago de las Vegas, Cuba, b3^ P. Cardin, Dec. 26, 
1910 ; from seeds of the custard apple and sour sop at Cross Roads, 
Jamaica, A. H. Ritchie; and from Am}ona sgmmosa fruit at Miami, 
Florida, Dec. 15, 1921, reared by G. F. Moznette. In addition, the 
writer observed the exit holes of this insect to be numerous in fruits 
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of tte ^^guanabana^^ Amwna muricata, in Porto Pico in 1925 * and 
has reared adults in Haiti in 1931. This shows that Bephrata cu- 
bensis has a rather wide range through the West Indies at least and 
occurs in Florida. 

technical description 

Female. Length 6.5-7.25 mm. Of a testaceous to rufous-orange color when 
fresh, except for the petiole and last thoracic joint adjoining which are black. 
Antennae with scape pale, marked with fuscous adjoining the dark pedicel; the 
entire funiele deep brownish-orange, turning darker after death. Eyes red. Ocelli 



Figure 4. — ^Adult female wasp, Bephrata cubensis Ashmed, that attacks the seed 
of annonaeeous fruits, greatly enlarged (original) 


black. Legs testaceous except for slight infuscation on the femora, TJmbilieately 
punctate, the head, thorax and petiole dull Petiole short. Abdomen shiny, much 
compressed, slightly longer than the head and thorax combined, roundingly and 
prominently elevated from the base, then depressed downwards in a rounding 
curve to a pointed tip from which the ovipositor projects slightly. Frons with 
a deep antennal groove. Wings hyaline with a distinct fuscous cloud or infuma- 
&Qn beneath the marginal vein. 

Kale unknown. 


seed chalcid was reported by 0. G. Anderson (determined by 0. F. W Muese* 
back) m infesting one out of four fruits of ‘Wazdn’*. Annana r&tievMa, examined at Vi- 
Xa&a on October 27, 1981— Editor’s Note. 
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Figure o.— -FniitB of Amiana reHeulata showing oi>eniiigs through which 
IJephrata ctidensis have emerged. 


112 THE JOURNAL OF THE DEPART3MENT OP AGRICULTURE OF P. R. 

OBSERVATIONS 

Fruits of ^‘caebiman coeur-boeuf’’, Annona reticulata^ were col- 
lected at Damien Haiti, on April 16. 1931 and were placed in rearing 
jars. On that date exit boles were already present in various fruits 
and during the period from tbe ITtli to the 24th, a total of 17 fe- 
males were reared from this fruit. The adult Eurytoinid wasp lays 
her eggs in the young developing fruits and the larvae develope in- 
side of the seeds, gradually consuming them. The insect leaves the 
fruits as an adult, gnawing exit holes as shown in Pig. 5. Similar 
holes ai^e veiw common in fruit of the '‘corosor’, Annona nniricata. 
in Haiti, and three adults were reared from this fruit Hay 3, 1931. 
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THREE SPECIES OF EMPOAH(^A LEAPHOPPERS KNOWN TO 
AFFECT ECONOMIC PLANTS IN HAITI (INCLUDING 
THE DESCRIPTION OF TWO NEW SPECIES)- 

By Datight M. DeLoxg 
Professor of Entomology, Ohio State University 

For many years it \ias been the opinion of entomologists that 
Empoasca fahae Harris, the potato leafhopper was a pest occurring 
in all parts of the United States and Central and South America. 
Recently the writer ^ has been able to distinguish, the species of Em- 
poasca by the male genital pieces and has then shown by held stud- 
ies ^ that other important species are concerned and that these instead 
of fahae are the important economic forms in certain areas of the 
United States. Following this study of characters, Dr. R. C. Smith 
then located at Port-au-Prince, Haiti, fonvarded to the writer a large 
series of specimens collected from beans and sweetpotatoes in that 
locality. Upon examination it w^as found that these were not fahae 
and the species was described as E. fabalis DeL.^ According to the 
survey made by Dr. Smith when these specimens were collected the 
species was extremely abundant upon beans anr^ sweetpotatoes and 
■^vas considered the most important species of economic leafliopper in 
Haiti up'on truck crops. 

More recently Dr. H. L. Dozier forwarded three different lots of 
material collected in the same area one of which has proven to be 
fahalis which he collected from sw’eetpotatoes. The other two species, 
one collected from cotton and another from Cariavalia are apparently 
undescribed. There is a possibility therefore that the three have 
been considered as one species and each of these may be important 
economically. The descriptions together with an illustration of the 
male genital structures of eac.h are included below. 

Empoasca fahalis DeLong. 

Canadian Entomologist LXII p. 92 April 1930. 

Resembling fabae in size, form and appearance but with distinct genitgd. 
characters. Length 3 mm. 

* Editor’s Note: E. fahaliit is widely distributed and injurious to lima and string 
beans in Puerto Rico and ha.s also been reported as injurious to tomato. The species com- 
monly present on sweet potato here has not as yet been specifically determined but is quite 
probably fahalis. The cotton leafliopper in Porto Rico may also be E. gossupii herein de- 
scribed as new. 

^XJ. S. n. A, Tech. Bull. 231, January, 1931. 

a Jour. Eco. Ent. Vol. 24, p. 475-480, April, 1931. 

• Canadian Entomologist EXII, p. 92, April, 1930. 

US 
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Vertex strongly produced about one-third its length before anterior margins 
of eyes. One-third wider between eyes than length at middle. Pronotum one- 
third longer than vertex. 

Color pale green without distinct markings. Usually with irregular mottling 
and varying longitudinal stripes, white. A pair of oblique dark green spots 
either side of, and back of apex. 

Genitalia; Female last ventral segment roundingly produced and entire. 
Male valve twice as long as preceding segment, posterior margin almost trun- 
cate. Plates long and narrow, gradually tapered to rather acute tips, more than 
twice as long as valve. 

Male internal genital structures: In ventral view styles short, slender, very 
narrow at apices which are bent outwardly. Lateral processes of pygofers long 
and tapered. Aiiical fifth very narrow and slightly bent inwardly (in ventral 
view]. Dorsal spines of pygofers heavy at base but rapidly narrowed to ven- 
trally directed and slightly anteriorly hooked processes. 

Empoasca gossypii new species. 

Appearance and general form of fahae but smaller and with distinct male 
genitalia. Length 2.8 mm. 

Vertex almost one- third wider between eyes than length at middle. Prono- 
tum two-fifths wider than long. Humeral angles prominent, posterior margin 
strongly concave. 

Color greenish marked with white and yellow. Vertex yellowish green mot- 
tled with white. Pronotum yellowish, subhyaline. Anterior and lateral margins 
marked with white. Scutellum mostly white. Elytra greenish, subhyaline with 
yellowish green longitudinal stripping sometimes very faintly colored. 

Genitalia: Female last ventral segment as long as basal width. Posterior 
margin with lateral angles rounded and slightly indented either side of a median 
slightly produced broadly angled lobe which is about half the width of the seg- 
ment. Male plates more than two and one-half times as long as combined width 
at base rapidly narrowed to compressed, flaring, and upturned apices. Ventrally 
set with long brownish spines. 

Male internal genital structures; Styles strongly curved outward apically 
in ventral view. Lateral processes of pygofers short and rather stout, gently 
curved dorsally. Dorsal spines of pygofers wide at base eun^ed ventrally, bifur- 
cate apically. 

This is the only species of Empoasca except hifurcata^ a common 
species in the Eastern United States, which is known to have a bi- 
furcate dorsal spine. It can easily be distinguished from the other 
described species in Haiti by this character. 

Described from 35 female and male specimens collected from cot- 
ton at Hinche, Haiti, September 12, 1931, by Dr. H. L. Dozier. 
H'olotype male labeled Hinche, Haiti, September 12, 1931. 

Empoasca casavalia new species. 

BesemWing fahae in general appearance bnt smaller and with distinct male 
and female genital characters. Length 2.8 mm. 
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Vertex blrmtly angularly produced almost one»tlurd wider between eyes than 
length at middle. Pronotum more than twice as wide as long. Elytra exceeding 
abdomen by about one-fourth their length. 

Color variable, usually some shade of green. Vertex yellowish or orange 
yellow marked with green. Two rather bright green areas on disc either side of 
vertex. Pronotum and elytra greenish subhyaline. 

Genitalia: Female last ventral segment two-thirds as long as basel width. 
Posterior margin coneavely rounded to produced central tooth which is more than 
one-third the width of the segment and is slightly notched at center. Male plates 
one-third longer than combined width at base apices rather sharply pointed and 
upturned. Sides straight. 

Male internal genital structures: In ventral view styles gently curved out- 
wardly. Lateral processes of py gofers as seen in lateral view rather broad, con- 
stricted near apex and terminated by a* slender curved finger process. Dorsal 
spines of pygofers large, broad at base, produced downward and inwardly, ap- 
pearing to cross each other in ventral view, gradually tapering to pointed tips. 

Described from 48 female and male specimens collected from Jack 
Bean, Canavalia ensiformis (L) D. C. at Damien, Haiti. September 
14, 1931, by Dr. H. L. Dozier who sent them to tbe writer for iden- 
tification. 

Holotype male labeled Damien, Haiti, September 14, 1931. 

Explanation op Plate XIII 
(showing male genitalia) 

1 A. — E. gossipii n. sp. lateral ^iew 

1 B, — ^E. gosjnpii n. sp. ventral view 

2 A. — ^E. canavalia n. sp. ventral view 

2 B. — ^E. canavalia n. sp. lateral view 

3 A. — ^E. fabalia DeL. lateral view 

3 B. — ^E. fabalis DeL. ventral view 

Style 

— . — . — . — . oedagns 

— ... — ... — lateral pr'ocess of pygopher 







A NEW CITRUS CAMBIUM MINER FROM PUERTO RICO 


By E. P. Pelt 

Bartlett Tree Research Laboratories, Stamford, Connecticut. 

The species described below was reared by Dr. G. N. Wolcott from 
larvae working’ as cambium miners in grapefruit twigs about the di- 
ameter of one’s finger and causing a darkened discoloration of the 
twig’s. The larvae of this Itonid made cocoons in the soil July 11 
and the adults emerged July 15, 1931 at Isabela, Puerto Eico. The 
material was submitted for study later that month by Dr. M. D. 
Leonard, Chief Entomologist of the Insular Experiment Station, 
Eio Piedras. 

The species is rather closely related to the West Indian Asynapta 
mmigiferae Felt, a species reared from larvae working under the 
bark of small twigs of grafted mango, probably Mangifcra incliva. 
(See Entomological News, 20:299, 1909.) 

Asynapta citrinae new species. 

The new species may be differentiated by the larger number oi 
antennal segments, the longer stem of the fifth antennal segment and 
the decidedly shorter length of the enlargement in the male, and the 
decidedly longer subcylindrieal fifth antennal segment in the female. 

Larva. Length, 3 inm., yellowish white, tapering anteriorly, a rudimentary 
breast bone, posterior extremity truncate, ventrally indistinctly bilobed. 

Male. Length, 1.75 mm. Antennae as long as the body, sparsely haired, 
fuscous yellowish; 24 segments, the fifth with a stem as long as the basal en- 
largement, the latter with a length one-fourth greater than the diameter; the 
terminal segment reduced, the basal portion with a length about three-fourths its 
diameter, apically short and stout. Palpi; first segment subquadrate with a 
length about twice the diameter, the second a littte longer than the first, more 
slender, the third one-iialf longer than the second, more slender, the fourth one- 
fourth longer than the third and more slender. Head fuscous yellowish, eyes 
large, black. Mesonotum, fuscous yellowish. Scutellum and post-seutellum, yel- 
lowish. Abdomen, fuscous yellowish, the segments rather thickly haired distally. 
Genitalia yellowish. Wings hyaline. Halteres pale yellowish. Coxae and femora 
mostly pale yellowish, tibiae and tarsi pale straw. Claws stout, unidentate. The 
pulvilli rudimentary. Genitalia indistinct in the preparation. 

Female. Length, 1.75 mm. Antennae about three-fourths the length of the 
body, thickly haired, pale yellowish ; 24 subsessile segments, the^ fifth with a 
length one-fourth longer than the diameter; the terminal segment somewhat 
produced, narrowly conical, with a length nearly twice its diameter. Palpi; prac- 

in 
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tically as in the male. Head, pale yellowish, eyes large, black. Mesonotum, pale 
orange yellow. Scntellum and postseutellum, yellowish white. Abdomen, pale 
yellowish. The ovipositor short, basal lobe subquadrate with a length about one- 
half greater than its diameter, the terminal lobe narrowly oval, sparsely haired. 
Wings hyaline. Halteres pale yellowdsh. Coxae and femora ba sally whitish, the 
femora distally, tibiae and tarsi pale straw. 

Types deposited in the United States National Museum. 



A NEW NEOTROPICAL GENUS OF EUPTERYGINAE 
(HOMOPTERA) PROM PUERTO RICO 


By W. L. McAtee, 

U. S. Bureau of Biological Survey, Washington, B. 0. 

Specimens of this new form have been on hand for a decade or 
more, but the need of describing it did not become apparent until 
it was sent in as an economic’’ insect. Recent collections indicate 
that the leafhopper is injurious to the mamey {Mammea americana) 
or so-called tropical apricot. 

Among Euteryginae the genus is characterized first by lacking an appendix 
to the tegmeii, and by having the apical cells of the mng closed posteriorly. 
It belongs therefore in the tribe Bikraneurini, and in that group its diagnostic 
characters are: Subniarginal vein of 'vving approaching costal margin, not con- 
tinuous with first sector, cross veins completely lacking; cross vein one lacking 
in tegmen, and apical veins of tegmen straight and parallel. They are also 
practically direct extensions of the sectors. 

The name HyUa is proposed for the genus and the genotype is 
the following species: 

Hybla maculata new species 

Form distinctly depressed; vertex subangulate anteriorly, about equal in 
length to pronotum; head across eyes ^vider than pronotunx; venation as shown 
in the accompanying figures (which were sketched by J. R. Malloch and inked 
in to their detriment by the Writer). 

General color pale lemon yellow above, whitish below. The dorsal surface 
is ornamented by a nunxber of black spots of which pairs on the vertex, jjro- 
notum, and clavi are conspicuous. There is a small spot near base of each 
eorium, another on cerium near middle of claval suture, a spot at each end of 
costal plaque, of which the hinder about equals in size that near base of <*lavus, 
these being the largest of all. There is a small spot near apex of clavus, one 
in vicinity of junction of third sector and the corresponding a|ieal vein. All 
of these spots are discrete, dense, and more or less elliptical in shape. The 
apex of tegmen is somewhat fumose, with denser blackish cloudings or even 
dense spots in both the (hypothetical) first and in the fourth apical cells. 
The eyes are greenish black, and there is a black spot on each inesopleurum. 
The spots vary somewhat in size and intensity, the pair on vertex beiug reduced 
311 several specimens and entirely lacking in a few. Length 2.2-2.3 mm.. 

Described from a number of specimens of both sexes, including 
therefore both the holotype and allotype, labelled Bareeloneta, Puerto 
Rico, May 3, 1932, on mamey, R. Faxon and A. C. Mills ; and others 
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from tlie same loeaiity and food plant, i^Larcli 22, 1932, A. S. Mills 
and C. G. Anderson; Pt. Can^rejos, Puerto Rico, Jan. 13, 1920, 
G. X. Wolcott; and Santo Domingo, 6. N. Wolcott. (All materia] 
ill the United States Xationai Museum.) 

There may be some tendency to confuse this species with the 
spotted form {moznetiei) of Empoasca miniicnda Ball."' The ar- 
rangement of the spots, however, is different in that insect, which 
furthermore is not at all depressed in form. Both of these forms 
in contrast to Empoasca belong to the section of Dikraneurini that 



LEGEND POR FIGURES 


1. Tegmen, 2. Wing, of Hyhla maculafa, 
has the submarginal vein of the wing connivent or nearly so with 
the costal margin and not continuous with the first sector. HyUa 
mrnitlaia lacks, while minnenda possesses, a cr'ossvein in the wing 
Empoasca minuer^ was named** by DeLong as the type species 
of a snbgenns Idona of Empoasca; it is not an Empoasca however 
and apparen tly must be recognized as a distinct genus. 


PP- ®3-24. March 1921 f Florida], 
Tech. Bal. 231, U. S. Dept. Agr., Jan. 1931, p. 50. 



INSECT CONDITIONS IN PUEETO EICO DURING THE FISCAL 
YEAR, JULY 1, 19S0 THRU JUNE 30, 1931 


By M. D. Leonard 

Entomologist, Insular Experiment Station, Eio Piedras, P. R. 

ALFALFA 

The alfalfa leaf-tyer, Diehonieris piperatus Wlsm., was injiirous 
on the experimental plots at the Isabela Sub-Station from April thru 
June but possibly not quite so injurious as last year, especially dur- 
ing April; no observations were made during the first half of the 
year but the insect was surely present. 

The fall armyworm, Laphyma frugiperda S. & A., did consider- 
able damage in June, 1931 at the Isabela Bub-Station but was checked 
by being eaten by the giant toad, Bufo mariniis L., wdiicli ate the cat- 
erpillars after the alfalfa was cut. 

bakboo 

The bamboo scale, Asierolecaniiim bambusae Bvd. (H. Morrison 
det. ) was reported as heavily infesting bamboo at Cidra and at Ita- 
yagiiez in August and September (A. S. Mills) and as infesting bam- 
boo at Maricao in January (A. G, Harley). It w^as however undoubt- 
edly generally distributed and common throughout the Island. 

banana 

The banana root-borer. Cosmopolites sordidus Germ., was more or 
less injurious throughout nearly all parts of the Island, its status un- 
doubtedly being about the same as during the previous year. During 
March and April however a survey made on about 800 farms com- 
pirsing about 50,000 acres in the Districts of Ponce, Guayanilla and 
Penuelas which wei’e previously thought to be free of the pest or 
nearly so, showed that Ponce ranged from 7-20 per cent infested and 
initial infestations were found scattered thru'out the other two Dis- 
tricts. 

The West Indian cane weevil: Mefamadus hemipieriis L was re- 
ported as abundant and generally distributed in the bananas exam- 
ined in the above suxwey* 
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BEANS 

The lima bean pod-borer, Maruca teshdalis Geyer, was undonbt- 
edl}^ present wherever lima or string beans were grown in the Island 
but has actually been observed only at Hio Piedras, Isabela, Maya- 
giiez and Cidra. All indications point to the fact that it is more 
abundant during the fall and winter months and scarce to sometimes 
absent during the summer. The fact that beans both string and limas 
are more commonly grown during the winter is undoubtedly largely 
but probably not entirely responsible for this difference in abundance. 

Another bean pod-borer, Etiella zinckenella Treit., has been found 
to be widely distributed and fairly abundant at least in the lower 
parts of the Island; it also occurs in Vieques Island. During the 
spring it was considerably more common at Isabela than Maruca as 
a bean pod-borer and the same was true but possibly to a somewhat 
less extent at Eio Piedras during the previous fall and summer. We 
have reared it in the latter place during the summer and fall of 1931 
from lima beans erotalaria, cowpeas, and pigeon peas, in which lat- 
ter it is even more common than in lima beans. 

The eowpea pod and stalk borer, Ftindella cistipennis Dyar., was 
reared a number of times from lima beans duiung May 1980 and altho 
it was not observed infesting beans during the past fiscal year it was 
undoubtedly present in fair numbers. 

A leaf beetle, Ceratoma denticornis Fab., was fairly common on 
string beans at the Station during March and April but apparently 
not doing much damage. No other definite observations were made 
during the year but the insect was probably fairly common and gen- 
eral as is usual wherever string beans were grown. 

A leaf-beetle, Biabroiim graminea Baly, was present and fairly 
common in several places observed but doing only moderate damage 
to string beans. It was also recorded on Irish potatoes and mung 
beans in June, both of which see. 

The bean lace-bug, Corythiicha gossypU Pab., has been moderate 
to abundant and injurious to both lima and string beans wherever 
grown and more or less thrubut the year, altho as usual it was more 
abundant and injurious during the summer months. 

The com earworm, Eeliothis dbsoleta Pab., was found lightly in- 
festing about 1 per cent of the pods at harvest time of about 1 acre 
of string beans at the Statibn at Eio Piedras. 

A leafhopper, Empoasca fdbalis De Dong, was moderated to abun- 
dant and injurious to both lima and string beans wherever grown 
tibruout the year; several patches of string beans observed which had 
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not been sprayed were practically destroyed by the insects which were 
extremely abundant. 

The bean leaf-roller, Gonitirus proteus L., was present in most 
plantings of both string and lima beans observed during the year but 
as a rule not doing a great deal of damage. 

The bean leaf-webber, Lamprosema indicata Fab., was only ob- 
served doing moderate damage at Rio Piedras in several plantings of 
lima beans during the late fall. 

Larvae of the greenhouse leaf-tyer, PJilyctaenia rubigalis Gn., 
were 'observed as doing considerable damage to the foliage of string 
beans in January and February. 

Larvae of the rattlebox moth, Utethesia oniatrix L., were abun- 
dant in string-bean pods at Rio Piedras in January and February. 

'^Vaquitas,’’ Diaprepes spengleri L., were observed eating the 
leaves of string beans to a considerable extent at Isabela in January" 
or February. 

The bean aphid, Aphis rumicis L., was observed lightly infesting 
a %-acre patch of string beans at Manati on Mar. 7, 1931 (A. S. 
Mills & E. G. Anderson; P. W. Mason det.). This is apparently 
the first definite record 'of the insect for Porto Rico. 

The eggplant stem-borer. Bans torquatus Oliv., on beans (See 
under eggplant. 

BEETS 

A leaf-beetle, Bisonycha laevigata Jacoby, was abundant and do- 
ing considerable damage to a fair-sized garden patch of both beets 
and Swiss chard at Palo Seco on Aug. 29, 1930. The grower stated 
that these beetles had troubled him for several years and had neces- 
sitated constant control measures (M. D. Leonard & A. S. Mills) . 

Moths of the smaller beet webworm, Hymenia fascialis Cramer, 
were not uncommon at lights at Aguirre the end of June. Infested 
beets were only observed at Palo Seco, mentioned above, at which 
time they, as well as the Swiss chard, were infested to a considerable 
extent with this webworm. 


BIDBNS PIIiOSA 

See Protalehra brasUiensis DeLong under sugar cane. 

cabbage 

The diamond black moth, Plutella macvlipenms Curtis, was abun- 
dant and injurious thruout the year wherever cabbage was grown, 
but as usual was less active during the winter months. 
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A leaf-miner, probably Agromyza inaequalis Malloch, was fairly 
common on plants grown at the Station in Kio Piedras in April; 
definite observations were not made during the rest of the year. 

A weevil, Lachno^pus ciirvipes Fab., was found on a cabbage plant 
at Rio Piedras, Jan. 5, 1931 (Mills and Anderson; L. L. Buehannan 
det.). 

CACTUS 

The eaetirs scale, IJiaspis ecJiinocacti opunfiae CklL (Morrison 
det.) on a cactus (Opuntia ?), Coamo Sept- 30, 1930 (A. G. Harley) 
and one plant of Opimiia hrasiliense^ moderately infested in Santurce, 
Mar. 24, 1931 (R. Faxon and A. S. Mills). 

CARNATION 

A scale insect, Psei(doparlatoria ostreata Ckll. (Moriison det.), was 
submitted the end of June by M. A. Diaz of the Department of 
Agriculture with the report that it Avas badly infesting a number of 
plants in a garden at Martin Pena. 

CASSAVA 

Red spiders, Tetrmiijchus sp., were somewhat less abundant and 
injurious during the fall than during the spring and summer of 193f) 
due to more rain in the fall. 

The cassava shoot-borer, Loiichaea chalybea Weid., was common 
on isolated plants at tJie Station thruout the year. 

CASTOR BEAN 

The bean lace-bug, Coryilntclia gfmypii Fab., Avas present in mod- 
erate numbers on castor-bean foliage in several localities observed in 
the late summer of 1930 but was undoubtedly present to a greater 
or less extent in all parts of the Island thruout the year. 

chayote 

The pickle worm, Diaphama niticMh Cramer, was first found in- 
festing about 20 per cent ’of the fniite in one of the largest plant- 
ings in Lares in October, 1930. From then on into March fruits were 
found at frequent inteiwals in the market in Rio Piedras averaging 
iWO per cent infested. Since that time no observations have been 
made First record of definite food-plant or locality for Porto Rico. 
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CITBUS 

Scale insects, principally the purple scale, Lepidosaphes hecMi 
Newm. and the Florida red scale, Chrysoniphalu^ ficus Ashm. were 
apparently general and about as injurious as usual, several large 
growers reporting them worse than during the previous year and other 
growers as not so abundant. 

The green scale. Coccus viridis Green, was obtained early in June 
lightly infesting a number of young grapefruit trees at the Isabela 
Sub-Station. It was probably on citrus in other places but observa- 
tions were not made except near Isabela where during the month in- 
festations of green scale almost disappeared from at least 4 grape- 
fruit plantings observed due to heavy rains, growth of windbreaks 
and spraying with oil combined. 

The woolly white fly, Aleurothrixus ftoccosm Mask., moderately 
infested about 20 young Meyer lemon trees on the Station grounds 
in April at Rio Piedras. 

The rust mite, Phyllocoptes oleivorus Ashm., was apparently not 
as injurious on the whole as during the previous year. 

The ‘^vaquita grande’’, Diaprepes spengleri L., did considerable 
damage as usual especially during May and June to the foliage in 
the citrus sections by entirely stripping off new gi*owt.hs and by the 
larvae injuring the roots. It was reported that in the Bayamon sec- 
tion the adults caused considerable drop of young grapefruits (tho 
no more than usual) by cutting them off at the point of attachment 
to the stems. 

The ‘S'aquita verde”, Exopthalmodes roseipes Chev., also did some 
damage to foliage in the main citrus section during the summer and 
according to one of the best growers caused some injury to the fruits 
in June 1931 in his locality. 

June beetles, undoubtedly invohdng mostly Pliyllopliaga vandinei 
Smyth, and P. citri Smj^th. were injurious to both young and old 
trees due to feeding of the adults on the leaves (mostly during May 
and June) and the larvae on the roots. In January about Ys of 
30,000 grape fruit seedlings were reported killed by white grubs in 
a nursery at Bayamon. It is felt, however, that these insects have 
been less injurious during the past 2 or 3 years than formerly in at 
least the older parts of the citrus-growing section around Bayamon 
due to the introduction in 1926 of the toad, Bufo marinus L., in small 
numbers into several groves and their subsequent great increase. One 
large grower stated that he had found as high as 20 beetles in the 
stomach of a single toad. 
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Ants, especially the brown ant, or ‘^hormiga brava’’, Solenopsis 
geminata Fab., were injurious to citrus as usual and required control 
measures by many growers. 

Thrips injury to citrus fmits has only once before been recorded 
in Porto Kico. Buring the past year the writer has several times 
observed thrips in fair numbers in the blossoms but no specimens 
were collected for detei*mination. Many grape-fruits have also been 
seen in several packing houses which certainly show characteristic 
‘‘thrips injury” but more detailed observations will have to be made. 

The bean lace-bug, Corythuclia gossypii Fab., was found for the 
first time in Porto Eieo moderately infesting several young lemon 
and orange trees at Isabela in April; in Llay a light infestation of 
several young grapefruit trees was observed at Rio Piedras. It is 
interesting to note that recently Brunner observed the insect on citron 
ioliage in Cuba. 

A very common injury to oranges has been prevalent again this 
past year in several parts of the citrus growing section, especially 
the Eastern part. When the fruits are fully-grown but still green 
to nearly ripe a very small hole is often foundi underneath which 
the pulp becomes soft and juicy and breaks down. Often these holes 
are enlarged apparently by birds which probably peek into them to 
extract the larvae of such seavangers as Nitidulid beetles. Drosophila 
larvae and especially larvae of the spotted rootfly, Euxesta notata 
Wiedemann, which latter has often been found therein and adults 
reared. The real cause of the original small holes is not known, but 
certainly the Euxesta fly is not primarily responsible. Considerable 
loss occurred to a number of growers during the year. 

A leaf-footed plant-bug. Lepioglossiis gonagra Fab., did consider- 
able injury from the latter part of November into December in a 
65-acre grape-fruit grove at Pueblo Yiejo. At the same time about 
10 acres of grapefruits were attacked a little west of Bayamon and 
caused about 10 per cent of the fruits to drop. The bugs were in 
enormous numbers and were breeding on the wild balsam apple, Mo- 
mordica charaniia L., which was very common in the grove. The 
adults flew to the ripening fruits and made small feeding punctures 
under which the pulp became broken down and often had a slightly 
rotten odor and a bitter taste. By the first of January all trouble 
was over and it was reported that very few of the hugs could be 
found in either grove. 

The Fulgorids, Bothriocera licornis Fab. and Ormenis inf meat a 
Stal. (P. W. Oman det), on grapefruit leaves at Ahaseo, Nov, 5, 
1930 (A. G. Harley). 
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GANNA 

The canna leaf -roller, Calpodes eihliiis Cramer, was observed early 
in June to be moderately infesting a number of plants at Isabela. 

COCONUT 

Rhinoceros beetle, St'i'ataegus quadrifoveatus P. de B., was gen- 
erally distributed and destructive thruoiit the whole coastal area of 
the Island. It was most abundant however in the eoeonut-grow- 
ing sections of the following municipalities: (Western Section) Agua- 
dilla, Aguada, Moca, Rincon, Ahaseo, Mayagiieis, Hormigueros, Cabo 
Rojo and Lajas; (Northern Section) Bareeloneta, Manati, Vega Baja, 
Vega Alta, Carolina and Loiza; (Eastern Section) Yabueua and Hu- 
macao. In these an intensive elean-up campaign was carried on hj 
the Agricultural Extension Division from September to July during 
which there were collected a total of 370,844 larvae and of 27,408 
beetles by boys to whom a total of $3,354.49 was paid. They re- 
ceived from 5 to 10 cents per dozen. 

The coconut scale, AspkUoius destructor Signoret, according to 
Mr. Ferdinand Mendez, in charge of the coconut bud-rot clean-up 
campaign, was generally distributed throughout the island. It was 
particularly injurious hotvever at Boqueron near Cabo Rojo and at 
Patillas. At Boqueron serious damage was done to a young plan- 
tation and at PatiHas many old bearing trees were liadly infested. 

COFFEE 

Adults of the coffee stem-borer, Apate fraviciseu Fab. were taken 
from dead twigs of tamarind at Tallaboa by A. G. Harley on Nov. 
8, 1930 (W. S. Fisher det.). In March there was a severe infesta- 
tion at Lares in which about 100 coffee trees on about 1 acre w'ere 
injured; guava were also injured and an orange, an aguacate and 
some pomaiTosa {Jamlos Jaml)os) fence posts were also slightly in- 
jured; burrows were also found in two achiote trees (Bixa orellmia 
L.) and 50 infested pigeon-pea plants had been cut and bunied. 
A couple of weeks later early in April the infestation had apparently 
subsided. A few coffee trees were reported infested at Guayanilla 
during April. 

The green scale, Coccus viridis Green, w^as collected by Faxon, 
Harley and Mills of the XJ. S. P. Q. & 0. A., (det. by Morrison,) on 
June 25, 1931, on coffee at Maricao but abundance was not stated. 
In April it was observed lightly infesting several varieties at the 
Station in Eio Piedras and in June a number of young grapefruit 
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trees at the Isabela Sub-Station were found lightly infested. It is 
undoubtedly widely distributed in Porto Rico on coffee and citrus. 

The coffee leaf miner. Lencoptera cofeella Staint., was present in 
greater or less abundance in all coffee plantations thruout the year, 
being more abundant and injurious, as usual, in the dryer sections ; 
systematic spraying was necessary in seedbeds thruout the Island. 
In October and November cocoons were collected at Lares to deter- 
mine the percentage of parasitism. These W'ere taken only from a 
dry locality. Out 'of 871 cocoons 645 moths emerged and only 7 
parasites, ail of which were Chrysocharis Uvidics Cresson. 

The coffee shade tree ant or ‘‘hormiguilla^’ Myrmelachista amhi- 
gua Forel var. ramiilorum Wheeler, was generally present thruout 
the coffee growing sections but during last year and since the hur- 
ricane of 1928 has been less abundant and injurious than formerly 
due to the destruction of so many ‘of the large coffee shade trees; 
the ants are less abundant or at least less in evidence during wet 
weather. 

The hemispherical scale, Saissetia hemispherica Targ., was re- 
ported abundant and causing considerable sooty mould on coffee trees 
at Guayanilla during April, 

A light infestation of Pseud&coccus citri Risso, was observed dur- 
ing April on a small vaiuety planting at the Station at Rio Piedras. 

Mothis of the coffee stem-borer, Psychonoctua personalis Grote, 
were caught at light at Catailo 'on April 24, 1930; Coamo Springs, 
April 4, 1930 and at Puerto Real, Vieques Island, on April 28-29, 
1930, as well as at Aguirre, May 22, but only a few specimens atlo- 
gether. Tiie work of the larva was not observed during the year but 
it was undoubtedly present in the coffee sections to some extent as 
usual. 

Several adults of a leaf-hopper, Cicadella caffeaeola Doz., were 
taken on a coffee tree at Maricao, Dec. 11, 1930 (A. G. Harley; P, 
W. Oman det.). 

COFFEE SHADE-TREES 

(ilyricidia sepiiim (Jaeq.) Stend. In June a scale, Eowardia ii~ 
elavis Comst.. was noticed as abundant on a number of these shade 
trees in a good-sized experimental plot of coffee at the Mayagiiez 
Station; it had been present for several years according to T. B. 
McClelland and had c'onsiderably interfered with the growth of the 
trees. 

Cedro hembra, Tnrpinia pmiculata Vent. A lepidopterous shoot- 
borer, Eypdpkyla grandella Zell., (a Phyeitid; Heinrich det.) w^as 
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reported during June as having done considerable damage to about 
4,000 young trees at Jayuya and to about 1,000 young trees recently 
planted at Ad juntas in June, 1931; a number of young trees vrere 
moderately infested at Lares. 

CORN 

The c'orn earworm, Eeliothis ohsoleta Fab., was without doubt 
generally present and injurious wherever corn was grown altlio but 
few specific reports were received or observations made. 

COTTON 

The pink boll-worm, Pectinophoy^a gossypiella Saund., has been 
for more abundant than ever before and assumed the proportions of 
a first-class pest of cotton. Because of a prolonged drought on the 
South Coast which, materially reduced the yield, it is difficult to es- 
timate with certainty the extent of the damage by the pink boll- 
worm but at least 15 to 20 per cent if not more of the total crop 
of about 10,000 acres of Sea Island Cotton must have been destroyed. 
Infestation was noticed in the first cotton to be picked in late De- 
cember and early January and it grew progressively worse so that 
not more than one or two pickings could he made from many fields 
which developed 80, 90 and even 100 per cent infested bolls, often 
two or three larvae infesting a single boll. The above a]‘)|)lies also 
to the cotton in the Carolina section on the North Coast which, how- 
ever, was planted at about the same time as that in the South C^oast. 
No cotton was bought after May 15 but it was the end of June be- 
foi*e the destiniction of the plants was anything like complete. 

In the North-Coast cotton-growing section the infestation ap- 
parently began to apjiear early in May or late in April and by the 
end of May the infestation, the still light, was apparently general. 
Since then it gradually increased in severity until by the first of 
July many fields ^owed a high percentage 'of infestation, the dam- 
age being fully as great as that sirffered by the South-Coast crop. 
The 1930-crop on the North Coast became fairly generally tho lightly 
infested towards the end of the crop in the early fall but little loss 
was occasioned. 

About 35 acres of c'otton were grown on Vieques Island for the 
first time in some years; it was harvested in April and May and 
l^ccording to the local Agricultural Agent it was all badly infested, 
several fields having 100 per cent of the bolls infested and only about 
one picking was obtained from most of the individual plantings, each 
of which was small. 
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The cotton leaf-worm, Alabama argillacea Htibner, occurred in 
destructive outbreaks tbruout the year. In the South Coast outbreaks 
occurred from about mid October (when early plants were large enuf ) 
thru March. None requiring poisoning were reported for April or 
May altlio the leaf worm was present, but especially in the former 
month a large percentage of the crop had already been picked or 
was so nearly done that growers would naturally not feel it worth 
wliile to use poison even if the insect were present in some numbers. 
In the North Coast a moderate outbreak occurred near Isabela dur- 
ing March and considerable outbreaks were reported in various places 
during April, May and June 1931. Considerable poison was used 
during July and August 1930 in the main part of the North-Coast 
Section, and in September an outbreak occurred at Cano van as a little 
east of San Juan 

According to the local Agricultural Agent on Vieques Island no 
leaf worm was observed on the approximately 35 acres of cotton 
growing on the Island during the fall to spring of 1930-31 altho 
careful watcli was kept for an outbreak thruout the growing season. 

Stainers, Dysdereus spp.. have been generally present and often 
abundant but not usually doing any undue amount of damage, altho 
there has been some loss from reduction in the quality of the lint. 
By far the most common species is D. andreae L. and altho D. neg- 
lectifit Oil. is probably frequently associated with it, but one authentic 
record of its oecurreiiee was obtained. This was at Carolina from 
April thru June and in this ease neglecfm was apparently the domi- 
nent species present in several fields at least. 

Blister mite, Eriaijlujes gos.^jpii Banins, has been present on young 
to old ]i]ants in all sections thruout the growing season but not very 
injurious: occasional plants however are found badly infested and 
sometimes young plants have been badly dwarfed or even entirely 
killed. 

The black scale, Saissetm mgra Neitner, was observed in a num- 
ber of fields in both the North and South Sections but was not abun- 
dant except in one or two eases in the South Coast where a number 
of old plants were thickly encrusted and apparently considerably 
weakened by the attack. 

The bean lace-bug, CorytJmeha gossypii Fab., was occasionally 
observed lightly infesting the foliage of a few plants in several places. 

A leaf-hopper, Empoasca sp. was present in small numbers in 
many fields examined. 

The cotton aphis. Aphis gassy pit Glov., was present in small num- 
bers in a number of fields. 



INSECT CONDITIONS IN PUERTO RICO 


131 


The cotton leaf -miner, Nepticnla gossypii Forbes and Leonard, 
was present, light to abundant, in many fields in the South Coast but 
like the previous year was n'ot observed in the North Coast. 

A scavenger caterpillar, Pyroderces rileyi Wlsm., was often ob- 
served working in old or decayed cotton bolls. 

‘^Changas”, Scapieriscus vicinus Scudd., were reported as doing 
considerable injury to young cotton plants at Isabela in the spring 
'of 1931. 

COWTEAS 

The cowpea pod and stalk borer, Fiindella cistipennis Dyar, was 
repeatedly reared from co’wpeas at Eio Piedras during the summer 
and fail. 

A bean pod-borer, Efiella zinckenello Treit., was several times 
reared during the summer and fall from cowpea pods at Eio Piedras. 

The scavenger caterpillar, Pyroderces rileyi Wlsm., infesting dry 
cowpea stems from Vieques Island. Jan. 7. 1931. (A. S. Mills.) 

CROTALARIA 

The rattlebox moth, Utethesia ormtrix L., has been abundant and 
destructive as usual, at least at the lower elevation, one grower hav- 
ing reported only 7 tons of seed from 60 acres at Bayamon during 
February and March, which was only about % normal yield. Another 
grower at Ad juntas (about 2,000 ft. elevation) reported, however, 
little damage. The former grower stated that the poorest yields due 
to activities of the larvae were obtained from seed planted in April, 
May and June. Since it takes 4r-5 months to mature a crop of seed 
this crop came off in August and September thru October and Novem- 
ber and therefore presumably the maximum activity of the lar\^ae 
would come somewhat in advance of the harvest period. 

A bean pod-borei’, Marnca testulalis Geyer. was found once at Eio 
Piedras in March, a single larva boring within a pod. 

A bean pod-borer, Etiella zinckenella Treit.. was several times 
reared from Croialaria pods at Eio Piedras during the summer, 

A gelechiid pod-borer, Brachyachma palpigera Wlsm., was several 
times found in the dry pods in the late summer and fall from Pue- 
blo Viejo and Bayam6n. 

A Mycetophagid beetle, Typham fiimata L., (W. S. Fisher det.). 
was collected — ^several specimens — ^in the pods at Pueblo Viejo, Aug. 
14, 1930. Not in Wolcott^s ^^List”. 
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CUCUMBER AND MELONS 

The melon 'W'orm, Diapliania Jiyalinata L., was observed moderately 
abundant in squash and encumber at Manati and in encumber at 
Areeibo in January and February and very injurious to melon and 
cantalou]3es near Aguadilla in May. 

The melon aphis, ApJiis gossypii Glov., was present and often in- 
jurious in several places but probably was a factor wherever eueur- 
biits were raised. 

A leaf -hopper, Agallia albidula UJiler, was common on watermelon 
vines at Areeibo on Nov. 4, 1930 (Mills and Anderson; P. W. Oman 
det.). This species has apparently not been definitely before recorded 
from Porto Rico, 

An adult of the weevil, Laehnopiis curvipfs Fab., was found on 
a watermelon leaf at Areeibo on November 11, 1930 (i\Iills and An- 
derson; Bueliannan det.) but it probably was not feeding on this 
plant. 

The pickle worm, Diaphania nitidalis Stoll, was moderately in- 
festing a patch of cucumbers at Areeibo in March 1931 ; adults w^ere 
reared (A. S. Mills). 

A leaf beetle, Diabrotica innuba Fab., found on the leaves in a 
watermelon patch at Bareeloneta, Dec. 12, 1930 fR. Faxon and A 
S. Mills; H. S. Barber det.). 

EGGPLANT 

The leaf-tyer, Psora perusialis Walk., moderately infest^Tl a fair- 
sized patch at Rio Piedras on Jan. 5 (Anderson and JMills; Heinrich 
det.). At the Station it was present and troiibleRome thruout the 
year. 

The eggplant lace-bug, Gorythaieo monacha Stal., was generally 
present and injurious thruout the year. It was especially noticed as 
abundant at Palo Sec'o in August and at Rio Piedras, Dorado and 
Humacao during January and February. The insect was also to be 
found in greater or less abundance thruout the Island on its favorite 
wild food plant, Solanum torvum. 

Fleabeetles, Epitrix cimimens Harr, and E. parvula Fab., were 
more or less abundant in several localities examined, especially dur- 
ing the fall and winter; more damage was done to seedlings than 
plants in the field. 

Aphids, Myzm persieae Sulz, and Aphis gossypid Glov., were ob- 
served in small numbers at Rio Piedras, Dorado, Humacao and sev- 
eral other places on the Island during January and February. 
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Adults of a coreid bug, Corizus hjjaliniis Fab., were collected from 
eggplant leaves at Caguas, Feb. 18, 1931 (R. Faxon and A. S. Mills; 
H. G. Barber det.) ; previously’' recorded here only from Rio Piedras 
in June, 1916 as '‘‘very abundant on weeds in a garden, some feed- 
ing on tomato”. 

Red spiders, Tetranychiis sp., were abundant and injurious to 
plants at the Station at Rio Piedras during the spring of 1931. 

Cut worms, Xocfiiidae^ caused about 10 per cent loss of plants in 
the seed beds grown in the greenhouse at tlie Station during Septem- 
ber and October; they were also injurious in the field to the young 
plants soon after transplanting. 

A leaf-beetle, Didbrotica graminea Baly, was more or less injurious 
at the Station thruout the year, feeding on the flowers and deforming 
the fruits. 

An adult 'of the egg-plant borer, Baris torquafa Oliv., was found 
resting on a bean leaf at Rio Piedras on Feb. 14, 1931 (A. S. Mills; 
L. L. Buchannan det.). 

A leaf -hopper, CicadelUdae, was generally present throughout the 
year in small numbers at the Station at Rio Piedras but doing little 
damage. 

GRAPE 

The brown aphid, Aphis illmoisemis Shimer (P. W. Mason det.) 
was observed lightly infesting a small grape arbor in the Melia Hotel 
in Ponce on May 1, 1931 (E. H. Twight of Ins. Expt. Sta.). 


GRASSES 

The gramma Psara, Psara phaeopteralis Guenee, was reported as 
abundant and injurious near Isabela the latter part of June on St. 
Augustine grass; about the same time it was very abundanl on the 
some food plant at Aguirre. The adults and larvae were also abun- 
dant during June in large patches of a weed, Oonphrena dispersa at 
El Morro in San Juan. 

“Changas”, Scapteriscus vicimis Seudd., did great injury from 
September 1930 thiui February, 1931 to a good-sized lawn near Eio 
Piedras, composed of two mixed grasses locally called ''horquetilla”, 
Chloris raddafa and 0. paraguaiends (Pedro Osuna of Ins. Expt. 
Sta.). 

^ GUAVA 

The hemispherical scale, Saisseiia hemispheriea Targ. (H, Morri- 
son det.), was reported as infesting all the fruits on one tree at 
Juana Diaz, March 13, 1931 (Faxon and Mills). 
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A West Indian fniit-fly, Anastrepha sp. was found breeding in 
guava fruits during part of the year (see discussion under these two 
species on page ), 

MUNG beans (Pliaseolus aureus^) 

The leaf-beetle, Didbrotica graminea Baly, was numerous on a 
small patch at the Station at Eio Piedras in June, feeding on the 
blossoms and leaves. 

OKRA 

The leaf-beetle, Dkihrotica graminea Baly, was observed moder- 
ately infecting a 1-aere planting at Trujillo Alto in March and again 
in July. 

A leaf-hopper, Cicadalla sirena Stab, was lightly infesting a %- 
acre patch of okra at Trujillo Alto on Mar. 10, 1931 (Anderson and 
Mills; P. W. Oman det.). This is the first record for okra in Porto 
Kico. 

The hemispherical scale. Saisseiia heniispherica Targ., was found 
to be lightly infesting about a 1-aere planting at Trujillo Alto on 
March 27 (R. Faxon and A. S. Mills; H. Morrison det). 

Aphis gossijpii Glov. heavily infested the above patch on the same 
date (Faxon and Mills; P. W. Mason det). 

The black scale. Saisseiia oleae Bern. (Morrison det), was ob- 
served lightly infesting the same patch on March 10, 1931 (Ander- 
son and Mills). 

ONION 

The onion thrips, Thrips tahaci Lind., was present as usual wher- 
ever onions are grown and often very injurious, more so of course 
where control measures were not well carried out and in the drier 
sections and periods. 

PALMS 

The palm aphid, Ceratapliis lanianae Boisd., was found badly in- 
festing a plant of Cyrtopodiiim Woodfordia in Santurce on March 
4, 1931 (Faxon and jMills; H. Morrison det). 

papaya 

T.he papaya fruit-fly, Toxotrypana ciirvieauda Gerst, had been 
previously reported only from Mayagiiez. A careful survey of many 
localities in the Island during the end of July and early August failed 
to discover infested fruits. Early in September however, it was 
found at Lares and later in the month a number of infested fruits 
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were found at this town and also in Maj’agiiez but at no other point 
in the Island. It was reported again from Lares in January and 
February. Al^o 1 out of 7 small green fruits examined in the Ma- 
yagliez^ market on Jan. 6 by Mr. Harley contained 6 larvae. Dur- 
ing May and June 1931 many fruits were reported badly infested at 
one farm near Ponce. 

The West Indian peach scale, Aulacaspis pentagona Targ., has 
been observed during the period covered in almost eveiy place in 
which papayas were observed thruout the Island, often almost entirely 
encrusting the trunk and branches and many fruits. 

Another scale, Pseudoparlatoria ostreaia CblL. was observed as 
very abundant at Ponce and several other places on the South Coast 
in the fall and also abundant at Isabela in May. It is undoutedly 
widely distributed and abundant on papaya. 

The bean lace-bug, CorytMicha gossgpii Fab.. Avas obseiwed to be 
scarce to fairly abundant in all stages 'on the leaves in several widely 
separated localities during July and August 1930. 

PASSIFIiOBA 

Two scale insects, Pseudoparlatoria ostreaia Ckll., and Howardia 
iiclavis Comst. (both Morrison det.), were found to be so .heavily 
infesting eight vines at Rio Piedras on July 7 that one vine had died 
(A. S. Mills). 

A few caterpillars 'of DioJte vanillae L. were obserA^ed eating the 
leaves of one vine at Rio Piedras on July 13 (A. S. IMills). 

BLACn-EYE PEA (Vigna iingidcitlata) 

The cowpea pod and stalk borer, Fimdella cistipennis Dyar Avas 
reported by E. Molinary and A. Riollano of the Ins. Dept. Agr. to 
have lenderecl Avortbles.s m'csl of the seed on about 10 acres out of a 
tola] planting of about 25 acres at Puerto Real, Yieques Island, in 
Febniary or March. 

PEAS 

Specimens of Blissus leiico'pteriLs var. insidafns Barber, found on 
a garden pea plant from Yieques Island, Sept. 10, 1930 (A. S. Mills; 
H. G. Barber det.). 

PEPPERS 

A light infestation of corn earworm, Eeliothis obsoleta Fah,, was 
observed at Rio Piedras in January^ or February. Larvae were also 
found infesting peppers offered for shipment to the States from Rio 
Piedras in December 1930, 
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A stink bug", Arvelitis alhopiinctatus DeG. lightly infested pep- 
pers at Corozal in January or February* 

A mealy-bug, Aleurotraclielus traehoides (Back.) moderately in- 
fested the leaves in a 2-acre planting at Areeibo on Feb. 24, 1931 
(Anderson and Mills det. G. B. Merrill). 

A Pentatomid bug, Euscliistiis crenator Fab. was observed in all 
stages feeding on the fruits in a 2-aere planting at Areeibo on Feb. 
24, 1930; about 15 per cent of the plants were affected (E. G. An- 
derson and A. S. Mills; H. 6. Barber det.). 

An adult of Nezara viridida L. was taken feeding on a pepper 
fruit at Areeibo, Feb, 24, 1931 fB. G. Anderson and A. S. Mills; 
Barber det.). 

PIGEON PEAS 

Moths of a bean pod-borer, EUella zinckenella Treit., were several 
times reared from the pods in a planting near Rio Piedras. 

Heliothus virescens Fab. larvae were repeatedly found eating large 
holes into the green pods. 

Larvae of a moth, Bracliyacma palpigera Wlsm., were common 
during the summer and fall in dry pods and moths "were reared from 
several localities. A proctotrupid parasite of the larvae, Famlito- 
masfix n. sp. fGahan det.) was found in as high as 50 per cent of 
the larvae in some collections made. 

A legume pod-borer, Fmidella cisiipennis Dyar, was found moder- 
ately infesting a number of plants during July 1931 at Rio Piedras. 

A thrips, Franhliniella (^Eiiilirips) insnlaris Frankiiii, Avas found 
infesting pigeon-pea blossoms at Mayagiiez, Jan. 2, 1931 (H. Mor- 
rison det.). 

The weevil, Callosobriiehus chiyiensis L. was found working in di*y 
pigeon-pea pods at Rio Piedras, Aug. 8, 1930 (A. S. Mills; H. S. 
Barber det.). 

A Phalaerid beetle, Olibms sp., was commonly found breeding in 
dry pods at Rio Piedras during July and August, 

An adult of Hypotlienemus sp. near parvm Hopk, (Blackman 
det.) was found boring inside a dry pod at Eio Piedras, July 15, 
1930 (A. S. MiUs). 

The beetles, Cathartus rectus L., C7. advena Watl. and O’, eassiae 
Reiehe (W. S. Fisher det.), were all collected from inside dry pigeon- 
pea pods at Bayamon, July 8, 1930 (A. S, Molls). 
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PINEAPPLE 

The pineapple mealy-bug, Pseiidococcns hrevipes Ckll. fdet. ]Mor- 
rison) has been generally present but apparently neither eommon 
nor injurious. This according to specimens determined by Dr. Mor- 
rison for Dr. Wolcott is not P. cifri Risso, but is what is listed in 
Wolcott’s ‘'Insectae Portoricensis’' p. 281 as P. hromeliae Bouche. 

The fire ant or ‘ ' hormiguilla brava”. Solenopsis geminata Fab., 
has been generally present and in some eases at least doing some 
damage. 

POTATOES ( IRISH & SWEET) 

The potato flea-beetle, Epitrix cuc^inieris Harr, was present thru- 
out Jan., Feb. & March and increasing in numbers in several fields 
of Irish potatoes in Comerio, Adjuntas, Cidra, Caguas, and Rio Pie- 
dras and especially in March did considerable injuiy. 

The bug, Spartocera batatas Fab., injured experimental plots of 
Irish potatoes at Utuado in March ; this is apparently its first record 
of injury to white potatoes in Porto Rico. 

The spinach aphis, Myziis persicae Sulz., did considerable injury 
by the end of March to a small-patch of Irish potatoes near Rio 
Piedras. 

A leaf-beetle, Diahrotiea graminea Baly, was fairly abundant on 
Irish potatoes at Comerio and Adjuntas earlj’ in March and at Cidra 
early in February. 

The potato tuber moth, Fthorimaea operculella Zell, lightly in- 
fested a quantity of seed potatoes (Iiush) which had been received 
from Prince Edward Island, Canada, and which had been stored un- 
der one of the buildings at the Station. The insect had apparently 
not been recorded as infesting Irish potatoes previously in Porto 
Rico. 

The sweet potato weevil, Cylas fomiicarius Fab., was generally 
distributed and injurious as is usual, reports especially coming from 
Humacao, Carolina and Vieques Island, 

The Scarabee, Euscepes batatas Waterh., was found in May to be 
heavily infesting Some sweet potato tubers in Carolina received for 
seed purposes from Mayagiiez. 

The sweet potato leaf-miner, Agromym ipomeae Frost, was ap- 
parently present to some extent in practically all parts of the Island 
but not abundant enuf to be injurious. 

Leaf hoppers, apparently Empoasca sp,, were usually observed in 
fair numbers wherever sweet potato plantings were examined but lit- 
tle injury seems to have been done. 
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RICE 

The ^‘ehanga^’, Scapienmis vicinus Scudd., was reported as de- 
stroying about 50 per eent of the young plants in a 1-acre field at 
Juneos during April and into May; 3 acres of rice planted in early 
April 1930 in the same place were finally entirely destroyed by early 
July. 

ROSE 

A mealy-bug, Orthesia iiAsignis Douglas, did considerable damage 
to a number of rose bushes in June in a garden in Santurce. 

The cottony cushion scale, Icerya piirchasi Mask. (Morrison det.), 
was found lightly infesting 50 rose bushes at Santurce, Feb. 21, (J. 
Luciano). The first record for Porto Rico. 

June beetles, Phyllophega spp., were reported as injuring several 
rose bushes at Ponee in early May by damaging the roots while bur- 
rowing for the purpose of egg-laying. 

A leaf beetle, Metachromd mitennalis Weise, was reported as do- 
ing very considerable damage to roses at Aguirre from April on; 
the beetles were present in enormous numbers, eating the flowers, 
leaves, and bark and over lOO out of about 1,000 bushes were prac- 
tically destroyed. 

SUGAR CANE 

The sugar-cane moth-borer, Diatmea saccharalis Fab., did appar- 
ently the usual amount of damage which as probably, as far as could 
be determined, about the same as during the previous year 'or two. 
One large Central, however, near Hormigneros at the West end of 
the Island, reported a very high percentage of infested cane in many 
fields and stated that borer was worse than during the two years 
previous. As usual the percentage of cane infested was somewhat 
higher on the South Coast than in those parts of the North Coast 
having a higher rainfall. This statement is based upon many canes 
examined in several places during the harvest period from February 
to May 1931. At Aguirre and one or two other localities a rather 
.high percentage of eggs were found infested with Tnchogramma 
minutmn Rile3% hut only a few eggs masses altogether were exam- 
ined, Evidences of some parasitism by LixopMga diafreae Towns, 
were also observed in almost every locality in which cane was exam- 
ined, but no counts were made to determine percentages. 

White grubs, Phyllaphaga spp., did about the usual amount of 
moderate damage. Altho the adults may not have been noticeably 
much less numerous than during the previous year or two it is the 
opinion of several of the larger sugar companies that white grubs 
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are less injurious now than previously. The manager of a large Cen- 
tral near Aguadilla felt that the damage had been less this past year 
due to the imported toad, Biifo marmus L., eating the adults. Sur- 
veys in a number of cane fields in different parts 'of the Island showed 
that these toads eat large numbers of June beetles and several large 
cane growers feel that they have been noticeably beneficial in white 
grub control. The adults were scarce at lights at Aguirre early in 
June and entirely absent late in the month. 

The ^^vaquita’\ Biaprepes spengleri L., caused some stripping of 
young cane leaves as usual; one rather severe ease of this was ob- 
served in Isabela but the young cane recovered due to abundant rains 
following the injury. 

The yellow cane aphis, Sipha ftava Forbes, caused very consider- 
able damage in the western end of the Island from Isabela. Moca and 
Aguada to Cabo Rojo, Lajas, and Guanica. This started in Decem- 
ber and gradually increased in severity thru March but during April, 
abundant rains following the pronounced dry spell, the infestation 
ceased. Not only Japanese cane but also POJ-2725 and 2878 were 
affected. At Aguada in March Cycloneda sangiiinea L. was common 
in infested fields but the pupae were highly infested by an undeter- 
mined Chalcid. Altho the extensive properties of the Aguirre Sugar 
Co. on the South Coast suffered a c’onsiderable dry spell during the 
winter, Mr. Herbert Osborne Jr. and others reported the aphis not 
as bad as during the previous year. 

The sugar-cane root-caterpillar, Ferforadix saccJiari Sein, was 
probably present in about the usual numbers. Moths were abundantly 
observed in one field near Mayagiiez in April among the cane on 
the ground just after cutting. 

The sugar-cane scale, Aspidioins sdcchari CklL, was generally dis- 
tributed thruout variety experimental plots examined during April 
and May at Mayagiiez, Naguabo and Guayama, the percentage of 
cane infested at Mayagiiez being small but in the other two places 
about 10-12 per cent. 

The pink leaf -sheath bug, Lasiocliilus divmis Champ., was found 
fairly commonly and in all stages in a large experimental plot of 
several cane varieties examined in April near Mayagiiez. Early in 
June adults w'ere fairly Common at light at Aguirre but late in the 
month were scarce. 

The West Indian cane weevil, Metamasim hemipteriis L., was 
probably generally present but was observed (in cane being harvested) 
only at Mayagiiez (light infestation) in April and fairly common at 
Guayama. 
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The sugar-cane mealy bug, Psetidoccocciis sacchari Ckll., was 'ob- 
served more or less commonly at harvest time (February~]\Iay) in 
several localities on the North and S'outh Coast and West end of the 
Island, but was apparently somewhat more common in the south. 

The red-striped sugar-cane scale, Pulvinaria iceryi Guer., was 
found infesting the leaves of some sugar-cane plants in one of the 
greenhouses at the Station at Rio Piedras in March. 

The adults of the Searabeid beetle, Dyscinetiis barbaius Fab., 
known to attack sugar cane, were abundant at lights at Isabela for 
a few weeks, being first noticed about the middle of x^pril, but be- 
came scarce the middle of May and soon after failed to appear any 
mor^. 

A leaf-hopper, Protalebra brasiliensis De Long, listed as a minor 
pest 'of sugar cane in Porto Rico, was abundant thruout June on large 
patches of a weed, ‘‘margarita” or ''clavelillo^’ (Bidens pilosa) on 
the golf course at San Juan but was scarce at the Station at Rio 

Piedras. 

The Searabeid beetles, Ligyriis tumtilostis Burm., were common at 
light early in June at Aguirre but scarce the end 'of the month. 

SWORD BEAN {CannavalUa sp.) 

The coAvpea pod and stalk borer, Fundella eifitipennis Byar, ^vas 
reported as moderately infesting the pods in a patch at Florida dur- 
ing the latter part of April. 

TOBACCO 

The tobacco leaf-miner, Phthorimaea operciilella ZelL, did consid- 
erable damage, more so than usual due to unusually dry weather, 
around Comeno and Gaguas, and also in one field near Rio Piedras 
during February, March and April. 

The tobacco hornworm, Protoparce sexfa Joh. var. janiaicensu 
Butler, was undoubtedly generally present as usual ; it was reported 
specifically as having completely stripped the leaves from a 2-acre 
planting at Juneos during April; no attempt at control had been 
made. 

The ‘^ehanga”, Scapteriscus vidnus Seudder, was generally pres- 
ent and more 'or less injurious. In the Juncos-Las Piedras tobacco 
section it was reported as killing about 15 per cent of the young 
plants in the field during November and December which is said to 
be about the usual amount of damage there. 

Climbing cutworms, NocUndae, were reported as more injurious 
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than nsual to young plants in the Juncos~Las Piedras section, kill- 
ing about 20 per cent during November and December. 

Flea-beetles, Epitrix ctimmeris Harr, and E, parvula Fab,, were 
very injurious to seed-beds at the Station in September and October 
but present and injurious also to plants in the field during the win- 
ter. They were also generally distributed and injurious throughout 
the growing season (winter and spring) in the tobacco sections. 
Damage was reported ais light during the winter to seedbeds in the 
Juneos-Las Piedras district. Early in May some damage was just 
starting to late tobacco in the field around Humaeao. 

TOMATO 

The com earworm, Eeliothis obsolete Fab., -was 'observed moder- 
ately injuring tomato fruits during January or February at both 
Pio Piedras and Arecibo. 

A plant-bug, Phthia picta Drury, was present in all stages and 
puncturing about 50 per cent of the fruits in a small patch of to- 
matoes at Kio Piedras in January or February, A single plant at 
the Demonstration Farm at Mayagiiez had all stages present in abun- 
dance in April, but little damage had been done, 

Nezara viridula L. was observed injuring about 20 per. cent of 
the fruits in the same garden patch at Rio Piedras in December 
(A. S. Mills), 

An adult of the bug, Thyantor perdiior Fab., was found feeding 
on tomato fruit at Cor'ozal Feb. 5, 1931 (A. S. Mills; H. G,- Barber 
det.). 

Cutworms, Noctuidae, caused about 10 per cent loss to plants in 
seed-beds in greenhouses at the Station in September and October 
and about 20 per cent to young plants after being set in the field. 

The leaf-tyer, Pachyzancla perusialis Walk, was present in the 
field but more injurious to a number of experimental plants grown 
in the greenhouse thruout the year. 

The potato and tomato flea-beetle, Epitrix ciictimeris Harr., was 
generally present and sometimes doing considerable injury, 

^‘Changas”, Scapterisms vicimis Scudd., were reported as doing 
considerable injuiy to young tomato plants at Isabela. 

WEST INDIAN LAUREL (Fic%is niUda) 

The mealy-bug, Icerya moniserratensis Riley and Howard, was 
observed badly infesting one or two of a number of large trees in 
the Plaza at Caguas in April. It was probably present during the 
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year since several subsequent examinations showed it to be about the 
same, 

A tlirips, G\jnail'oflirips uzehj Zimm ^ <<Mesothrips fieorum 
Marciial» was observed abundant as usual in several parts of the 
Island, often considerably curling the leaves. 

WEST INDIAN FRUIT FLIES 

One species of Anasirepka was generally distributed and as abun- 
dant as usual. The jobo or hog plum, Spondias momiin, is its most 
favored host and is always found infested from June to December, 
the period of ripe fruits. Ciruelas, Spondias cironella and S, pur- 
purea, were also commonly infested during their fruiting season, 
August thru October, but not quite so heavily. Certain varieties of 
native and imported mangos were commonly infested from April thru 
June; certain "other varieties, heretofore always reputed to be im- 
mune, have remained so, as far as observations could determine. It 
also breeds to some extent in guavas. 

Another species has been found breeding commonly in pomarrosa, 
Jamhos Jamhos, during April and May, apparently being its favorite 
foOdplant. Bitter almond, Terminalia caitapa, was also found in- 
fested during April thru August 1931 but only in a comparatively 
few fruits at Eio Piedras and Arecibo. This is commonly found in 
guavas. (F. Sein, Jr.) 

MISCELLANEOUS RECORDS 

The following records are from interceptions made by the United 
States Plant Quarantine and Control Administration office in San 
Juan during the fiscal year. Alth'o not primarily of economic im- 
portance they constitute in most cases new or interesting records for 
the Island: 

A scale, Conckaspis angraeci CMl. (Morrison det,), heavily infest- 
ing the branches of an undetermined tree at Rio Piedras, eluly 7, 
1930 (A, S. Mills). Listed previously only on vanilla at Mayagiiez 
(1917) and ornamental croton at Mameyes (1912). 

A predacens bug, Coreocoris fusca Thunberg (H. G. Barber det.) 
adults and nymphal instars on a weed, Bayamon, Aug, 8, 1930 (A. 
S. Mills). Not in Wolcott's ^^List". 

Several adults of a C3niipid, Emoila (Hexamerocera) kookeri (L. 
H. Weld det) were reared from 3 obo fruits infested with Anastrepka 
sp, at Mayaguez, Sept. 21, 1930 (A. Harley). Not in Wolcott’s 
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An adult of Opius anastrepliae Yier. (A. B. Galian det.) also 
reared from jobo, Bpondias lufea, as aboTe. 

An ant, Tapinome littorale Wlieeler (^Y. ]\1. Mann det.) in dry 
leaves at Aguas Buenas near the mouth of the eaves, Oet. 1930 (A. 
S. Mills). 

An Anthomjdd fly, Atherigona excka Thomson (Aldrich det.) 
reared from larvae in decayed areas in string-bean pods from Isa- 
bela, collected Sept. 20, 1930 (Faxon and Mills) ; also reared from 
7 larvae in tomatoes for export, Borinquen (near Agmadilla) Jan. 12, 
1931. Not ill either Wolcott’s or Curran's “Lists”. 

The vinegar fly. Drosophila ampelophila L. (Q. T. Green det.) 
reared in numbers from string bean pods as above ; also 3 adults on 
a banana leaf Marieao, Dec. 11, 1930 (A. G. Harley). Not previ- 
ously reported from Porto Eic'o. 

The Nitidulid beetles, Stelidota geminaia. Say and Scjjmnillodrs 
gilvifrom Chpn. (E. A. Chapin det.). were found in a decayed area 
in an orange at Bareeloneta, Dee. 12, 1930 (Faxon and Mills). The 
former is little known in Porto Rico and the latter is not in Wol- 
cott’s ^‘List”. 

Nitidulid ffapioncJnis liifeolus Er. (Chapin det.), adults were 
found in decayed fruits of Inga laurina at Santuree, Dec. 19, 1930 
(E. G. Anderson and A. S. Mills). 

A large n3nnp.h of an earwig, Anisolahis annulipes Lucas (A. N. 
Caudell det.) was taken in the above fruits also. 

An Ortalid fly, Enxesta sUgmatius Loew^ (Aldrich det.) was 
reared from an ear 'of corn Sept. 12, 1930 from Rio Piedras (A. S. 
Mills). The locality is new for Porto Rico. 

A Reduvid bug, Zelus longipes L. (H. S. Barber det.) collected 
on a pepper leaf Nov. 4, 1930, at Areeibo (A. S. Mills). 

A Trypetid fly, XantJiaciura pJioeniciira (Aldrich det.) on a 
grapefrait leaf at Anaseo, Nov. 5, 1930 (A. G. Harley). Not pre- 
viously reported from Porto Rico. 

A Coreid bug, Chai'iesterus grarilirorni^ Stal (H, G. Barber det.) 
found resting on a grapefruit leaf at Anaseo Nov. 5, 1930 (A. G. 
Harley) . 

A Calliphorid fly, MorelUa violacca Fab. (Aldrich det.), 3 adults 
collected from orange foliage, Marieao, Dec. 18, 1930 (A. 6, Harley). 
Not previously reported from Porto Rico. 

A Trypetid fly, Euaresfa melanogaster Lw. (Aldrich det.) swept 
from grass in an orange grove, Marieao, Dec. 26, 1930 (A. G. Har- 
ley). Little known in Porto Eieo. 

A Psocid, Embidopsacus lutens Hagen (Caudell det.). Numerous 
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adults and njunphs in cereal in a glass nar, San Juan, Dec. 25, 1930 
(Faxon and Mills). 

An adult of the butterfly, Lycaena cassius Cramer (Shaus det.) 
on a bean leaf, Manati, Jan. 16, 1931 (xinderson and Mills). Re- 
corded only once, from Camuy. 

An earwig, P salts americana var. gagatliina Burm. (Caudell det.), 
1 female in decayed trunk of banana, Maricao, Jan. 24, 1931 (Harley, 
Faxon and Mills). A new locality record. 

K Nitidulid beetle, Lohiopa insularis Cast. (Boving det.) young 
larvae in jobo fruits, Rio Piedras, Jan. 26, 1931 (Faxon and Mills). 

A Stratiomyd fly, Neorondmia chalyhea Weid. (C. T. Greene det.) 
taken on a potato leaf, Cidra, Feb. 18, 1931 (Faxon and Mills). 
Previously listed only from Rio Piedras. 

A Coecinellid beetle, Cycloneda Ihiibifer Csy. (E. A, Chapin det.), 
adult on eggplant, Caguas, Feb. 13, 1931 (Faxon and Mills). Not 
listed previously from Porto Rico. 

A Coecinellid, Aeda ferrugmea Oliv. (E. A. Clhapin det.), adult 
on cotton leaf, Ponce, Mar. 13, 1931. (Faxon and Mills). 

A Coecinellid, Scymnius loewii Muls. (E. A. Chapin det.), seveiul 
adults in a box of peppers from Vega Baja, Mar. 7, 1931 (Fa.^on 
and Mills). 



A NEW PEOG FROM PUERTO RICO 

Chapman Grant, Major, United States Arnij. 

My collection of over 6,000 specimens eorected in nineteen months 
in and near Puerto Rico contains 21 species or subspecies and one 
renus not listed in the last herpetology of this Island. The present 
is the most elusive si^ecies discovered. It may be called: 

Eleutherodactylus cooki sp. nov. 

Type — From Pandura Mountains, Southeastern Puerto Rico, col- 
lected by Chapman Grant, January 24, 1982. Chapman Grant col- 
lection. No. 4108, adult. 

Range — Known only from type locality 

Diagnosis — ^Distinguished from the other salentia of Puerto Rico 
by having vent to heel as long as vent to snout; toe discs twice a.s 
wide as long and plain brovm back. Thighs and venter only .slightly 
and finely rugose. Eyes very large. Throat sometimes canary yellow. 
Voice distinct. Life history distinct. 

Description of tj^pe — Habitus slender, head wider than body, eyes 
large and protruding ; limbs weak, relatively long, heels widely over- 
lapping when thighs are placed at right angles to body : heel reaches 
snout when extended forward. Vomerine teeth in slightly curved 
oblique series, behind and within the choanae, the distance between 
series about half the length of one series. Tongue large, oval, notched 
behind. Nostrils near tip of snout, prominent. Tympanum distinct, 
its width slightly less than half the width of eye. 

Eye very large, width equal to eye to tip of snout, appears black 
but when a living specimen is examined in sunlight the iris is black, 
finely reticulated with gold. T.he edge of the eyelid is white, mak- 
ing a narrow wliite line around the eye. The eye protrudes so far 
that the impression of mouse ears is given. Unfortunately, the eyes 
shrink somewhat in alcohol. The four fingers free with discs twice 
as wide as long; tubercles prominent, the five toes free with similar 
discs. Skin smooth below except for slightly rugose venter, lower 
surface of thighs slightly rugose; above smooth except for a few 
scattered excrescences or warts. Color in life, light brown above, 
darker at head, legs lighter, underside nearly white, hut minutely 
and evenly specked with dark. No markings. 

Measurements — Snout to vent 37 mm. ; vent to heel 37 mm. ; width 
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of head 15 mm, ; snout to posterior edge of tympanum 14 mm. ; leg 
from vent 60 mm. ; foreleg from axilla 26 mm. ; tibia 18 mm. ; hind 
foot 23 mm. 

Yoiee — Four more specimens %vere taken alive February 28th and 
foni'teeii more on March 27th. They were kept separate to hear a 
‘"pure culture vocalization. E. richmonni oecuri^ in small numbers 
in the same locality, so it tvas thought important to check positively 
on the song. The four specimens were kept separate over night and 
sang. There is not the slightest resemblance to the voice of any of 
the otlier Eleuflierodactyls of Puerto Rico. One adult was seen in the 
act of vsingiiig. The body was raised on front feet at a forty-five de- 
gree angle, hindquarters on a boulder, throat distended and vibrating. 
Tile note is repeated six or seven times and cannot be reproduced by 
a syllable or on the pian'o. The nearest is pe-pe-pe-pe-pe-pe* pe. one- 
sixteeiitli notes in second A treble. Tlie note lia< a liouid sound 
and can best be imitated by whistling. 

On March 27, fourteen specimens were taken. Although the 
weather conditions were similar to February 2Sth as to dryness, the 
temperature was probably slightly higher. The amount of singing 
had greatly increased, probably dne to breeding. More frogs were 
seen in the 'fopen’’, i.e.. on the perpendicular faces of tlie rocks, and 
fewer hidden in cracks. The yellow throats prodominated. Probably 
they were the males, singing and in search of females. 

Aside from an entirely different voice, this species differs from 


F. portoricensis in the following details: 

E, portoricensis 

E. cooki 

Heel to vent 

less than vent to snout 

equal or longer than vent to 
snout 

Eugosity of belly coarse 

fine 

and liiighs 

Digit pads 

slightly wider than long 

over twice as wide as long 

"Width of ear 

over half width of eye 

less than half width of eye 


Width of eye 

less than eye to snout. 
Appears normal 

equals eye to snout. So large 
as to resemble mouse ears. 

Iris 

lighter above l>upil. Brassy 

all same color, appearing black 

Back 

variously colored or marked 

one color, no markings 

Throat 

never bright yellow 

sometimes bright yellow 

Habitat 

above ground 

deep eaves 

Song 

co-qui' (accented) 

pe-pe*pc-pe-pe* (melodious ) 

Underside 

dark 

nearly white 
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lAfe history: 

An eyed egg is 6 mm. in diameter j imeyed, from 4 mm. np. 
They are covered with a thin layer of viscous gelatin and pasted 
together in a single layer in a clump of about twenty-five on the 
perpendicular face of a damp rough boulder in the semi-darkness 
of the chasms. Wlien lifting the eggs from the granite, by getting 
hold of two or three, the whole clutch may peel off as a unit. At 
each clutch seen, a frog was sitting next to the eggs, facing away 
from them. 

Two clutches of E. cooJci eggs were allowed to hatch in a vial 
containing a rag kept wet for moisture. A similar vial contained 
E. porforkensis eggs. Upon hatching, E. portoricensis measured 6 
mm. snout to vent and E. cool’i measured rver 8 mm. Newly hatched 
E. portoricensis is dark brown with scattered white dots, larger and 
fewer above and numerous and small below. Newly iiatehed E, cooki 
is much larger, light olive with complicated dorsal markings of 
darker broAvn; rings around fore and hind legs, wide band joining 
eyes, etc. 

Variation: About half of the specimens have canary yellow on 
the throat, some have solid yellow or yellow blotches, the others light 
ibrown. Unfortunately, the yellow fades in twelve hours in alcohol. 
In smaller specimens, the yellow is in patches. On large specimens, 
the throat and extending back to just behind the front legs is a clear 
canary yellow. The only sign of pattern above is a faint light band 
joining the eyes, seen only at certain limes. Some of the largest 
males (t) have yellow on the sides, where the thighs usually cover, 
and yellow tinges on the thighs. The white ring around the eye is 
very noticeable in living specimens. The eye is black and gold and 
the same color above as below the horizontal pupil. The nictitating 
membrane closes from the rear forward and completely covers the eye 
at will. 

Remarks — There was an infestation of small red ticks on the legs 
and sides of these frogs. 

This is the most romantic species on the Island. It inhabits the 
‘^guajonales^’ 'of the Pandiira Mountains, and is known locally as a 
^^guajone”. A “guajonaU^ is a place where wild bamboo grows, 
but here used to designate a mountain gorge tumbled full of granite 
boulders from bungalow to grand piano size. One can hear from the 
surface a most melodious note coming from the depths, a sweet liquid 
P^-pe^pe-pe-pe-pe-pe resounds from the gloomy caves, echoes, re-echoes 
and is repeated by other *'guajones’^ ‘‘The 'guajone^ is only a voice. 
No one has ever seen one’’, the natives say. In the day time, with 
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a flash light, one can crawl down 'one, two, three tiers of jumbled 
boulders to the hidden stream bed in disintegrating granite. The 
‘^guajones” sing, but it is impossible to locate them by ear. The flash- 
light and a slender twig will ser^e to locate and dislodge them from 
deep cracks less than half an inch wide under the husks of exfoliat- 
ing granite, or from the damp earth where earth and boulder meet. 
It took me three ail-day trips to secure one specimen. It was only 
on the third trip that I discovered their hiding places and then sev- 
eral escaped after being pried out. One might as well try to bribe 
0 , mountaineer to catch a ghost as a ‘^guajone’^ I tried it; money 
is no object. 

The frog is a poor swimmer. It does not go into water of its 
own accord. Tii'hen placed in water, it gets out as quickly as it: can. 
Its movements in water are in contrast to its agility on boulders. 

Specimens taken — 19. 

Named in honor of Dr. Melville T. Cook 

Note; Since going to press the number of specimens taken has increased to 
66; some measuring as much as 54 inm. snout to vent. 



THE GENUS ALSOPHIS IN THE PUERTO RICO AREA 

Chapmak Grant, Major, United States Army. 

The genus AlsopMs splits into two distinct species in the Puerto 
Rico region. The first .has seventeen scale rows, at mid-body, and is 
known only from Puerto Rico, Caja de Muertos, Desecheo and Mona 
Islands. The second, with nineteen rows, is known only from the 
Virgin Islands, Culehra and Pinero Islands. Pinero is less than a 
half mile from Medio Mundo Island, which in turn is separated only 
by a narrower channel from Puerto Rico. One would expect to find 
A. portoi'icensis instead of A antillensis so close to the mainland and 
so frr from Culehra or Vieques. This is another anomaly of distri- 
bution. 

Stejneger and Schmidt lay emphasis on pattern in distinguialiing 
the species of this genus. Schmidt split the Sloiia from the Puerto 
Rican form principally because of pattern. One can pick an almost 
typical form 'of any of these patterns from my series from any is- 
land; that is, the patterns overlap — ^are not wholly specific. Never- 
theless, the patterns shown by Stejneger and Schmidt hold in the 
majority of cases from Mona, but specimens from Caja de Muertos 
average between the Mona, the Puerto Rico and the Culehra patterns. 

Specimens from Culehra are reticulated above with clear white 
bellies ; one with a continuous stripe on third, fourth, and fifth rows 
and with black bordered belly scales. These overlap the pattern of 
A, portoricensis. Ain A. porioricensis shows hardly any black on the 
belly, but with elaborate striping and variegated markings, thus at 
once bridging all three species. Caja de Muertos specimens show 
nearly perfect patterns of the three species. The Pinero specimens 
seemed at first to be slightly aberrant A. portoricensis, but they were 
A, antillensis. 

Nevertheless, my quart bottles full of specimens can be sorted cor- 
rectly using Stejneger & Schmidt text figures for a guide, except for 
the Caja de Muertos specimens, which are about equally divided be- 
tween the three patterns. It seems wise to indorse the division as it 
now stands, but A, variegatus is very close indeed to A, portoricensis. 
A large series from Desecheo Island, which lies between Mona and 
Puerto Rico, would he interesting. Schmidt was hardly warranted in 
attributing A. antillensis to Puerto Rico on the strength of tvro speci- 
mens, one having seventeen rows. 
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Schmidt (p. 141) states: ‘‘The identifleati’on of the two specimens 
collected by me at Coamo Springs as this species (A, anUllensis) 
removes the element of geographical distinctness from the allied 
portoricensis. The male specimen has only seventeen scale rows and 
so might be identified with A. portoricensis, were it not that the col- 
oration of both specimens is nearly typical of A. antiUe7isis,^^ The 
species do seem to be geographically distinct. This opinion is based 
on eighty-four specimens, all in my collection. It will be noted that 
in the “table’’, characters considered specific by other writers have 
been omitted. A study of my series makes this necessary, as no color 
or pattern is wholly specific. Without correct geographical data, it 
W'oiild be difficult to classify correctly all specimens. 

As stated above, Culebra specimens have “clear white bellies” in 
alcohol. In life the chin and the anterior third or less of the belly 
is a bright straw yellow. This color was not seen in this species from 
other islands. 
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A EEDESOEIPTION OP AMFHI8BAENA CAECA WITH A 
DISCUSSION OF ITS EELATIONSHIP TO A. BAKEEI 

Chapman Grant, Major, United States Army. 

Stejneger, 1904, redeseribed A, caeca^ using a series of 19. 
Schmidt, 1928, studied a series of 18 and quotes Stejneger verbatim. 
In my series of 100, I find a sufficient difference from the descrip- 
tion to make it worthwhile to rewrite. 

The blind legless lizard of Puerto Eico is well known to the coun- 
try people who turn it up with the plow or find it under stones or 
logs. They fancy it bears a strong resemblance to an earth W’orm 
'or the blind snake, Typhlops. The generic name AmpMshaem comes 
ifrom the Greek, meaning a snake able to move in either direction. 
The specific name caeca means blind. 

The species was described by Cuvier in 1829. 

Type locality: Not known. 

Distribution : Confined to Puerto Eico where it had been recorded 
from Aibonito, Bayamon, Catalina Plantation, Lares, Luquillo, Ma- 
yagliez, Eio Piedras and Utuado. I have taken it in addition at 
Humacao, Maricao, Cialitos and Juana Diaz, thus considerably in- 
creasing its known range. 

Diagnosis : An Amphisbaena with 225-235 body rings, usually one 
temporal scute, 18 or 19 rings on tail. 

Squamati’on based on 100 specimens: 

Eostral small, triangular, the portion visible above short, about 
equalling the suture between the nasals: prefrontals long, suture 
generally longer than suture between frontals. If not measured pre- 
frontal suture looks much longer due to an optical illusion. Suture 
between prefrontals or frontals about four to five times as long as tlie 
nasal suture : ocular moderate, quadrangular, smaller than either the 
postocular Or the third supralabial. A well developed quadrangular 
or roughly triangular temporal between and behind the latter two 
and slightly smaller than the ocular. Eye faintly visible through 
ocular. A pair of oeeipitais, broader than long, more often in con- 
tact than separated behind the frontals. Three supralabials, the sec- 
ond as long as the other two together. Three lower labials, the sec- 
ond longer than the other two together. Mental followed by a single 
(50 per cent) or rongitudinally creased (40 per cent) or a pair (10 
per cent) of post mentals, followed invariably by three postgeneials. 
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followed by four, rarely three, (7 per cent) scales of the first body 
ring. Below the second and third lower labials, a large malar shield ; 
nsiially (85 per cent) from 225 to 235 rings on the body and 18 'or 
19 on the tail. At about the 100th body ring 16 (rarely 14 or 18) 
rows above the lateral line and 18 (rarely 16 or 20) below. Usually 
(66 per cent) 2 more rows below lateral line than above, sometimes 
(33 per cent) equal, but never more above than below. The segments 
of each ring longer than broad on the back, broader than long on the 
under side. The*Uvo abdominal row's distinctly flat and broad. Anal 
shields usually and normally 6; preanal pores normally 4. Color: 
fles.li color, wdth a squarish browm spot, darkest on the back, oceupy- 
ing the middle of each segment, these spots being usually (80 per 
cent) absent on many of the ventral segments on the posterior half 
of the body and frequently (50 per cent) absent on the throat in a 
small spot leaving these areas light flesh color. 

Wlien the brown spots are not absent, the underside is a uniform 
color (^20 per cent). I must take exception to Stejneger ‘ \ . a large 
median postmeiital, twdee as long as broad In my specimens, I And 
it IV 2 to Apparently more nearly quadrangular than in A. 

haheriy judging from the Fig. 136. 

Remarks : Stejneger, 1904, Figs. 128, 130 are unusual in that they 
show a decidedly rectangular temporal. Only very rarely is the tem- 
poral in the form 'of an elongated triangle, the point reaching the 
angle of the mouth as shown in Stejneger, Fig. 132. This is caused 
by the fusing of the temporal with a body ring scale. I have speci- 
mens ^vith these scales fused on one side only, the other side being 
normal. The most frequent form of temporal seen is two sharp angles 
and a rounded end. Stejneger Figs. 328, 130, copied by Schmidt, 
1928, Fig. 36, shows four lower labials, but their descriptions do not 
mention the oeeurrenee of four. I have but One specimen with fimr 
lower labials. Stejneger Figs. 127, 129 shows the nasal suture con- 
tained 4 and 5 times respectively in the prefrontal suture instead of 

. one-fifth or less”. I find it 414 and rarely 5 times. This tends 
to lessen the difference between it and the squamation of A, hakeri. 

Stejneger shows 5 scales following the 3 postgenials in A. hakeri. 
A letter from iliss Cochran states that two of their three specimens 
have these 5 scales. In mj specimens of A. caeca from the eastern 
third of the Island, the uniform 3 postgenials are followed by 4 scales 
or by 3 in 3 eases. This constitutes an important distinction between 
A. hakeri and A. caeca and would tend to show variation away from 
A. hakeri. 

Two' specimens taken from the vicinity of Juana Diaz are remark- 
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able in having a low number of scales around the body, namely 14 
above the lateral line and 14 and 16 respectively below it and 230 
and 226 body rings respectively. The number of rings is average for 
caeca^ but less than A, hakeri; the low number of scales is divergent 
from either species. One specimen has five scales following the po!>t- 
genial which ties it to A. iakeri, and one lacks a temporal on one 
side — a specific point of A. haheri. My opinion is that caeca runs 
truer to form on the eastern part ’of the island and varies on the 
western. The specific validity of A. hakeri seems dubious. 




THE LARGE AMEIVAS OF THE PUERTO RICO REGION 
WITH ONE NEW SPECIES 

Chapman Grant, Major, United States Army. 

The Ameivas 'of Puerto Bico and the adjacent islands and keys 
have a general superficial resemblance. The fact that most species 
are hatched with definite markings which change greatly with growth, 
going through several phases or combinations of colors and markings, 
makes it necessary to have fairly large series to determine specific 
values. Evidently earlier writers have not had sufficient series or 
the following interesting facts would have come to their attention. 

Beginning on Mona, there is a gray species, A. albogiittata^ which 
retains its small dorsal dots through life and has a low number of 
femoral pores and indistinct or no dorsolateral lines, 'which if pres- 
ent begin at the neck. Next east lies Puerto Rico, with a brown spe- 
cies, A. exsul, which loses its dorsal dots with age, has a higher num- 
ber of femoral pores and distinct dorsolateral white lines beginning- 
at the eye. This line fades or disappears with age. On Diablo Is- 
land, or key, further to the east, there is a black species with bright 
blue ventral coloration and side marking. A, hirdonim, which retains 
its large dorsal dots through life and has a low number of femoral 
pores like the form 'on Mona. Its dorsolateral white lines fade or 
disappear early in life. There are other constant and minor differ- 
ences which the following tables help to bring out: 


Number of femoral pores expressed iu per cent 


Number of pores 

11 

12 

13 

14 

15 

16 

17 

18 


A. alboguitata 

1 

10 

37 

38 

14 

0 

0 

0 

% 

A. birdorum 

0 

18 1 

1 

31 

27 

1 

0 

0 

% 

A. exsul 

0 

1 

5 

17 

29 

28 

12 

5 

% 


The above table separates the Mona and Diablo forms into one 
group of low pore counts, contrasted with the Puerto Rico form, with 
a high pore count. The same table expressed in numbers of femora 
bearing a specified number of pores brings out the same fact. 
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Number of legs having 11 to 19 pores 


Number of pores 

11 

12 

13 

14 

15 

10 

17 

18 

19 

A. {Uboguttata—leiQs 117. . . 

2 

12 

44 

45 

14 

0 

0 

0 

0 

A 6irdomm— legs 80 

0 

15 

17 

25 

22 

1 

0 

0 

0 

A mwf—legs 310. . 

0 

3 

16 

46 

88 

86 

49 

21 

4 


The following table brings out specific color and pattern differ- 
ences and serves better than a key. 


Ameiva 

A albogutiata 

A. birdorum 

A. exsul 

Dorsolateral lines begin at 

Shoulder. 

Ear 

eye 

Dorsolateral lines sometimes absent in young 

Yes . 

No.. 

No 

Dorsolateral lines dearcut in young , .... 

No... 

Yes 

Yes 

General color of back ... 

Gray . 

Black 

Brown 

Dorsal dots persist through life. . . .... 

Yes 

Yes 

No 

Dorsal dots begin at. . . 

Neck . 

Shoulder. . 

Shoulder 

Size of dorsal dots . ... 

Small, . 

Large . . . 

Very small 

Median light band present 

Seldom.... 

No. 

Yes 

Median light band if present commences at 

Shoulder . 

No 

i Head 

Black bands central to dorsolateral lines present at least 
in young 

No. . . 

Entire back 
black 

Yes 

Black bands lateral to dorsolateral lines usually continuous 
to middle age ... . .... 

Yes. . 

Yes 

No 

Black bands lateral to dorsolateral lines break in to widely 
separated rhombs in adults 

No 

No 

Yes 

Lateral dots tend to form vertical stripes 

No. 

Yes 

Yes 

White line axilla to groin occasional ... 

Yes . ... 

No .... 

Yes 

Color of underside 

White or 
light blue 

Dark blue,. . 

White or 
light blue 

Color of chin of largo specimens 

Red 

rurple 

Liivt‘n<lnr 

Usual number of anal plates 

5 

3 

3 

15.3 

Average number of femoral pores 

13.2 

13.8 


Ste'jneger (1904) gives an excellent description of A. exml and 
j4. albogutiata. His p'ore counts tabulated are as follows, according 
to percentages: 


Pores 

12 

13 

14 


■ 

■ 

18 

A. (dboguttatUt 16 sp 

81 

H 

■ 

■ 

0 

A, exml, 67 sp 


■ 

12 

■ 

27 

12 

6 
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This is interesting as it gives practically an identical distribution 
found in my larger series. He states, ^"T.he main differences (between 
A, exstil and A. alboguttata) seems to be one of coloration’’. He 
gives a minute color description but his series from Mona was not 
sufficient for him to detect specific differences in markings. He 
points out that A. alhogiUtata has five anal plates but his material 
was not sufficient for him to speak with finality. 

Schmidt (1928) states: ‘^A, alhoguttata is extremely close to A. 
exsul^ but may be distinguished by the more spotted dorsum. The 
femoral pores in 10 specimens average 13.2, in 40 A. exsul, the aver- 
age is 15.3 ” 

His figure, ^^35 A. alhoguttata A.M.N.H. 14003”. is misleading. 
In fact, it could be identified as a specimen of A, exsiiL In my 60 
specimens of A, alhoguttata, not one has the dorsolateral line begin- 
ning on the superciliary ridge or has these lines clear-cut. Not one 
has a median light stripe showing on the neck, and extremely few 
have any indication of a light stripe, even on the back. Not one has 
the same color below as above the dorsolateral line. All have black 
below it. These features in his illustration are all specifically absent 
in A, alhoguttata and specifically present in other species, except the 
abse.nce of the black line below the dorsolateral white line, which is 
present in all of my total series of 341 specimens of this group of 
the genus taken from some of the Virgin Islands and keys as well 
as the Puerto Rico region. 

Consolidating the averages of the pore counts, we have: 



,.4. alboguttata 

.4. ctml 

.1, birdoTum 

Stejneger. . . . ... 

16 sp 

13 3 

67 

sp. 

16 4 


Schmidt, . 

40 sp. 

13 2 

40 

sp 

15 3 

. ... 


Grant 

60 sp. 

13.3 

lo7 

sp. 

15.3 

43 sp. 13.8 

Total 

1 116 sp. 

13 2 

264 

sp 

15 3 ' 

i 43 sp. 13.8 


Barbour, in Zool'ogica, 1930, Vol. XI No. 4, p. 102, gives the dis- 
tribution of A. exsul as follows; ‘‘St. Thomas, Water Island, St. 
John, Vieques, Anguilla, St. Croix, and Puerto Rico. Now extermin- 
ated on St. Thomas. I .have always doubted the St. Croiz record.” 
To this list may be added ; all islets around Puerto Rico and Gulebra. 
It is very scarce on Vieques. In the Virgin Islands: Numerous on 
St. Thomas; strangely not seen on Buck Island of St. Tho>mas, or 
on St. Croix or Buck Island of St. Croix; on St. John taken only 
at Crum Bay; taken on St. James and little St. James, but not 
seen on Dog Island, or Congo Key. Taken on Lovango key. West 
records it on St. Croix in 1793. 
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Ameiva birdormn, sp. nov. 

Type: — ^From Diablo key off Fajardo, Puerto Rico, collected by 
Cbapman Grant, January 21, 1932. Chapman Grant collection, No. 
4073, adult. 

Range : — ^Known only from type locality. Diablo key is 'only about 
ten acx'es in extent. 

Diagnosis : — Distinguished from other Ameivas of the Puerto Rico 
region by its black back, blue undersides and low femoral pore count, 
averaging 13,8. 

Description of Type: — Squamation similar to A. alhoguttata, al- 
most black above, save neck and shoulders, which are deep olive brown ; 
spotted coarsely from behind shoulders nearly to end of tail with yel- 
lowish spots covering about 20 granules. Forelegs black, hind legs 
black, spotted with yellow and blue. No trace of dorsolateral lines. 
Sides jet black sparsely spotted with coarse blue dots, spaced in ver- 
tical rows as continuation of about every third row of abdominal 
scales. Underside: Chin purple, creases of neck flesh color; chest 
and 4 central rows of abdominal scales clear blue, thence laterally 
alternating black and blue. Vent and stripe on ventral side of fore 
and hind legs flesh color. Tail like belly but deep blue. Soles of 
feet dark. 

Variations : — A recently regenerated tail is striped longitudinally. 
The yorng bear the dorsolateral white lines, which disappear early. 
A specimen of 60 mm. snout to vent has a remnant of stripes from 
vicinity of oars to sacrum. At 80 mm. the stripe is practically in- 
visible. The coloration and markings are very constant as in A, 
(dhog^ittata. 

Measurement of type in mm. 


Total length 305 

8nout to vent 90 

Snout to center of ear 24 

Wqdth of head at ears 12 

Fore leg from axilla 34 

Hind leg from groin 65 

Tail 215 


Remarks : The species is numerous. No specimens larger than the 
type were seen. 

Specimens taken: 43. 

Named in honor of the family of Bird of Fajardo. Their courtesy 
and hospitality have done much toward developing the scientific 
knowledge of northeastern Puerto Rico and the Cordillera keys. 



HERPETOLOGICAL NOTES FROM THE PUERTO RICO AREA 

Chapman Grant, Major, United States Army. 

Hemidaciylus 

The last number of this journal contained an article, '^The Henii- 
dactyls of the Puerto Rico Region^’. It was remarked that E, hrooldi 
utters a squeak when caught. Miss Adrienne Serrano of Vieques was 
requested to observe whether if. mahoiiia also squeaks. Under date 
of April 15, 1932 she states*. “The salamandras are very swift and 
squeak when they are caught, as a sign of protest. They try to pro- 
tect themselves when pursued by hiding in cracks or the joints of the 
boards.’’ 

Miss Serrano’s statement covers an interesting point. H. hrookii 
favors stone or masonry exclusively in my experience, whereas H. 
mabcnda is found inside of frame houses. I have also taken them 
under banana sheath^ on St. John, which I here add to its range, 
having recently taken twenty-one specimens there, five on St. Thomas, 
and one on Water Island — a total of 101 H. brookii and 92 H. ma- 
houia, all agreeing with the descriptions in the above mentioned ar- 
ticle. 

It is interesting to note that West, writing in 1793 on the reptiles 
of St. Croix, says Thecadactyhis rapicaudus, a large gecko, “screams 
ugly when being caught”. 

The reason that collections do not contain more specimens of He mi- 
dactyls is the old story that nocturnal species at^e usually poorly 
represented in collections, whether of birds or reptiles. I quote Alex- 
ander Wetmore in this statement. 

Ameiva eleanorae sp, nov. 

The subspecies Ameiva wetmorei eleanorae^ described on page 48 
of the last Journal, may be given full specific value for the follow- 
ing reason. An unexpected difference develops in counting the femo- 
ral pores. The original description of A. wetmorei gives j “13 or 
14 femoral pores”. This agrees with my findings of 13.3 for wet- 
morei and 12.0 for eleanorae. It is believed this difference is suffi- 
cient to give the form full specific rank. 


1451 
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Pores on 39 legs 

11 

12 

13 

1 

14 

15 

Av, 

A. wetmorei . 

0 

8 

15 

13 

3 

13 3 

A. eleanorae .... .... 

10 

19 

10 

0 

0 

12.0 


Sphaerodactylm 

The last number of the Journal contains an article Sphaerodac- 
tylus grandisqumnis, A. Valid Species In this is mentioned the 
similarity between S. niacrolepis from St. Croix and S. danforthi de- 
scribed ill the July 1931 number of this Journal from Culebra and 
found also on Vieques. Since then I have taken of wliat would ap- 
pear to be S. macrolepis 4 specimens from Water Island, 2 from 
Little St. James, 22 from St. John, and 6 from Congo Key. These 
have not yet been worked up in detail, but since not a single red- 
head male appears in this series of 34, it strengthens the full specific 
validity of /S', danforthi. 

The last issue contained a chart for determining the Sphaerodac- 
tyls of the Puerto Rico Region. The usefulness of this chart has' 
been shown by the addition, since its issue, of 738 specimens of the 
various species which all fit into the chart. A total of 1783 speci- 
mens. 

Mabuya semitaeniatus 

This species was reestablished in an article in the July 1931 num- 
ber of this Journal on the strength of 35 specimens from Mona and 
27 from Culebra. The evidence has since been greatly strengthened 
by securing 21 additional specimens from Mona, 60 from Culebra and 
Vi from Buck Island, St. Thomas, all agreeing perfectly with M, semi- 
taeniahis. T:wo more specimens of M. sloanii, one from Puerto Rico 
t:m] idle from Hieaeos Island, both typical, add to the evidence. It 
seems that M, sloanii isfrestricted to Puerto Rico. The total series 
studied numbers 149 specimens of M. semitaeniatus and 8 of M. sloanii. 
The favorite hiding place of M, semitaeniatus is in dense clumps of 
Opuntia Dillcnii (Ker-Gawl.) Haw., and not 0. repens Bello as stated 
in the July number. 1 am indebted to Mr. J. M. Ortiz of Culebra 
and Mr. Juan Perran 'of Mona for most of these specimens. 

Anolis roosevelU 

The magnificent giant Anolis described in the July 1931 number 
of this Journal was the only specimen I had ever seen until recently 
w.hen Mr. J. M. Ortiz sent another fine specimen. Comparing these 
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two with my series of 52 Anolis ciwieri the difference is seen to be 
great. An outstanding difference was overlooked which should have 
been included in the diagnosis; i.e., loreal area decidedly sloping in 
A. roosevelU and vertical in A. cuvieri. The tail fin is always deeply 
scalloped distally between rays in A. cmieri] and straight in A. 
roosevelU. The fin is much higher in the latter, the animal is 10 
per cent larger and the color is gray — ^not green or brown as in 
A. cuvieri. 

Apparently the young of A. cuvieri has never been recorded. My 
collection contains numerous small examples, about 80 mm. snout to 
vent. The average adult is about 135. The young has the head 
larger in proportion — contained less than three times in snout-t'o-vent, 
whereas the adult is contained more than three times. Aside from 
these proportional differences, the young is a replica of the parents 
and in no way resembles A. evermarmi, of which specimens nearly as 
large as these young A. cuvieri are common. 

Leptodaciylus pentadaciylus 

The Report of the Puerto Rico Agricultural Experiment Station, 
Mayagiiez, October 1930, p. 4, states: ‘‘During the year a dozen frogs 
{Leptod-aciylus pentadaciylus) were introduced from Dominica, where 
they are known as “mountain chicken They have been released 
near Mayagiiez in the hope that they will serve as destroyers of in- 
sects and also prove valuable as food product.” 

T, B. McClelland, director of the station, wrote under date of 
April 14, 1931: “Up to the present time, we have not retrieved any 
specimens of this frog, though the people who live along the Carta- 
gena Lagoon, where these were turned loose, say that they hear 
them.” 

Dr. Stuart Danforth conducted me on December 28, 1931 to the 
Cartagena Lagoon. We waited at the edge of the lagoon until well 
after dark but heard only B%ifo marinus Bnd. concluded that this is 
what the natives referred to since the introduction of this toad is a 
comparatively recent occurrence (1920). 

It might have been better to introduce this frog in a situation 
more nearly resembling its native habitat. Another attempt should 
be made and a larger number of specimens liberated. 

It seems strange that the voice of Bufo mannus is not more fre- 
quently heard, although the toads are legion. The first time I heard 
it was from a military camp at Juncos after a year’s residence on 
the Island. Shortly after dark a distant ( f ) noise started, which at 
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first we attributed to a motorcycle, and later, when it seemed to re- 
main stationary, we variously analyzed it as a feed chopper on one 
of the numerous dairies or an air drill in a quarry some two miles 
away. The noise started about dark and suddenly stopped shortly 
before daylight. A week later we camped in the same place. Cap- 
tain Saulnier stepped 'out of the camp about daylight and then real- 
ized that the noise was nearby. A week later we heard the noise 
again near Catailo. A flashlight showed the author to be Bufo 
marinus. 

The toad stands with the membrane under the chin vibrating but 
not distended; suddenly the vibration ceases; the throat and chest 
are moderately distended in a sweeping curve h*om the jaw to belly, 
to a size about equal to the head. The skin vibrates and a resonant 
sound is produced: '‘ku-ku-ku^’. The notes are slower than a trill 
and faster than one can enunciate them. These notes were made in 
November during very rainy weather and near semipermanent water. 

AnoUs poncensis, A. pulchellus and A. Imigi 

Stejneger shows two classes of markings, 'on Anolis poncensis^ one 
in the extremely dry, hot and almost grassless environment, and the 
other amid greener surroundings. All A. poncensis, Stejneger, are 
marked with a white stripe commencing on the side of th,e snout, 
widening under the eye and across ear, more or less bordered with 
black to back of shoulder, where white line generally ceases. Above 
this stripe is one which commences above the eye and is interrapted 
by two dark loops bordered with white arising from lateral line on 
each, side and running to the median line. 

The first is divided into three phases — a drab one with the lateral 
lines and loops, a striped one, dark brown, black, and whiter. This 
form has a wide white median stripe arising between eyes and ex- 
tending onto tail. A black line between this and an upper white 
lateral line, then a dark brown stripe, then the lateral white line 
arising on side of snout, then a light brown stripe, and then white 
Of belly. The third is a spotted form wherein the neck loops are 
continued along the body as two rows of rings between median and 
lateral lines. In greener surroundings the color is perfectly described 
by Stejneger except for the bright greenish yellow phase which is 
sometimes seen. 

My most interesting observation is that the outer edge of the iris 
is bright steel blue. It is interesting that one species of this group 
aoxd one of the cristatellus group (gundZaehi) shquld have blue eyes. 
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The blue is visible 'on a freshly killed specimen only by making the 
eye bulge by pressure from the opposite side. My only addition to 
the color description of A. krugi is that they are frequently seen solid 
so'oty black above, like cristaiellus. The dorsal black dots are specific, 
in A. krugi immediately separating this from the 'other two slender 
species. Also the heavier head is immediately recognized. 

In A. pulchellus I add that the center of the fan is purplish in 
Puerto Rico, the rest crimson. 

My series contains 62 specimens of A. poncensis^ 45 of hriigi, and 
162 pulchellus. The range of A. poucensis was considerably increased 
when on September 6, 1931, 21 specimens Avere taken along the road 
between Aguierra and Jabos. On April 3, 1932, in company with 
Dr. N. L. Britton, both species were found in the same field two 
miles west of Coamo Springs — A. poncensis 'occupying the fence posts 
and A. pulchellus the brush. The male A. poncensis had the scales 
of the vestiginal fan, a bright straw yellow. 

A ready means of separating alcoholics is; A. krugi^ numerous 
black dots above and usually below prominent white lateral line; A. 
pulchellus, usually a few vertical yellow marks, outlined in dark, 
above and frequently some below lateral white line; A. poncensis, 
oblique marks 'on nape, lateral white line short. This failing, coarse 
dorsals. 




NEW OR INTERESTING TROPICAL AMERICAN 
DOTHIDEALES— III. (-* 

Carlos E. Chardon 

Our knowledge of the group of parasitic fungi of the order Dothi- 
deales has been rapidly increasing in the past few years. This is 
specially true with regards to the tropical American forms, which 
have been extensively collected and studied by Sydow, Stevens, Seaver, 
Ciferri and Petrak. Since the writer ^s second contribution on that 
order in 1929 (1), the following papers have appeared dealing on 
that group: 

Dr. H. Sydow”, the outstanding authority on the order has pub- 
lished a paper (12), in collaboration with Dr. F. Petrak. on the fungi 
of Costa Rica, based on collections made by professor Alberto 
Brenes. A year later, Sydow published in his “Fungi Yenezuelani’^ 
(11) the results of his expedition to Venezuela. Petrak and Ciferri, 
in their Fungi dominicani ’ ^ (8), based on collections made by the 
latter mycologist and by Dr. E. L. Ekman, have also increased our 
knowledge of this group from Santo Domingo. 

Profess'or F. L. Stevens, of the University of Illinois, an active 
collector and student of the order has recently published three pa- 
pers (8, 9, 10), based on his own collections from Costa Rica, British 
Guiana, Panama, Ecuador and Peru. Finally, the writer, in colla- 
boration with Senor R. A. ToVo, published the ‘ ‘ Mycological Explo- 
rations of Colombia’’ (2) describing a number of new species from 
Colombia and Panama. 

The number of new species described in these six contributions, 
plus those described in the present paper, give a sum total of fifty- 
four, which is relatively large, considering that the Dothideales was 
up to recent times believed to be a small and unimportant order of 
fungi. The total number of Phyllaehoro from tropical America re- 
ported by Theissen und Sydow in their classical Work on the group 
(13) in 1915 was 322. Since that time, considerable attention has 
been given to their collecting and study, and the number of known 
species has been greatly increased. 

There seems to be still a wide field for investigation and oppor- 

(*) Oontributioa from the Biology Departmeat, IJaiversity of Porto Bico, Wo. 2. 

(**) For first paper see Mycologia 319: 295—301. 1927. For second, see Joar, Dept, 

of Agric., Porto Eico, IS; 3-15. 1929. 
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tunities in this group for the collector and taxonomist. Cuba, the 
entire territory of Mexico, Guatemala, Haiti, Jamaica, the licsser 
Antilles, the greater portion of the Andean region, the immense Am- 
azon basin, Bolivia and Peru, may still be Considered as terra incogs 
nita^ as far as our knowledge of this order is concerned, wdth only 
a few scattered collections being reported here and there. T.he only 
tropical countries in America whose species are well known are Porto 
Rico and Costa Rica, and even in these two small countries, as evi- 
denced by the present paper, new species are still to be found. Santo 
Domingo, certain portions of Colombia, Panama and the coast of 
Venezuela have also been fairly well studied, but still need consider- 
able exploration. 

It is hoped that this contribution may help to keep alive the in- 
terest in this important oi'der of plant parasites and stimulate fur- 
ther taxonomical research and exploration. A great deal has yet to 
be accomplished before we have a comprehensive knowledge of the 
species of the group. 

The writer wishes to express his appreciation to various mycolo- 
gists and correspondents who have facilitated the progress of this 
investigation by communicating specimens and portions of type ma- 
terial from the various world herbaria. Among these are: Dr. H. 
Sydow, of Berlin, who has supplied a number of his types fium Costa 
Rica and Venezuela; Dr. Augusto Scala, director of the Museo de 
la Plata, Argentine, who has generously mailed for examination the 
complete set 'of types of Phyllachora described by the late Dr. Car- 
los Spegazzini ; Dr. John A. Stevenson, in charge of the mycological 
collections at the Bureau of Plant Industry, "Washington, D. C., for 
sending specimens collected by the late Dr. "W. A. Kellermann, by 
Dr. Paul C. Standley and Mr. H. Schmidt, in Central America; 
Dr. P. L. Stevens, of the University o-f Illinois, foi“- su])plying por- 
tions of type material of his colleetions from various tropical coun- 
tries; Dr, Fred J. Seaver, curator of the New York Botanical Gar- 
den, for remitting his collections from Trinidad and 'other unde- 
termined material from the Garden herbarium, and Dr. R. Ciferri, 
of Moca, Santo Domingo, for sending an interesting Collection made 
by him and by Dr. B. L. Ekman in that neighboring island. Pro- 
fessor H. H. Whetzel has been keenly interested in the progress of 
our work and made available all the material needed from the her- 
barium at Cornell University. His cooperation in this work has been 
a great stimulus and source of inspiration which deserve due acknowl- 
edgment. To the various other mycologists who have contributed 
more limited amounts of material and to the phanerogamisits who 
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have identified the hosts, especially to Dr. N. L. Britton, the writer 
wishes to express his appreciation. 

My laboratory assistants. Miss Josefa Velazquez and Miss Luz 
M. Vilarino, deserve credit for their help in sectioning the mate- 
rial, making some observations and records of specimens. Thanks 
are due also to the Kev. Padre Rivera, of PInmacao, and to Mr. Ra- 
fael A. Toro for the preparation of the latin diagnoses. 

The system' of classification of the order into families, tribes and 
genera, given by Theissen iind Sydow in ^‘Die Bothideales’’ (13) is 
followed here, as the best treatment available. The tribal differences 
in the Phyllachoraeeae, especially between the Trabiitiineae and Scir- 
rhiineae, based on the subcuticular and subepidermal position of the 
stromata, though not entirely satisfactory and difficult to follow in 
practice, is still accepted here. 

Family Phyllachoraceae 

TRIBE 1. TRABUTIINEAE. 

Trabutia Basanacanthae Chardon sp. nov. 

Stromata hypophylla subcuticularia, papillata nigra; loculi epi- 
dermales; asci paraphysati, clavati cylindraeei; sporae distiehae v. 
inordinatae, hyalinae ellipticae. 

Stromata hypophyllous, small, about 1 mm. or less in diam.. raised 
above the leaf surface, black, shiny, becoming confluent and forming 
much larger, concentrically arranged conspicuous stromata, 3-7 mni. 
in diam. with the surface papillate with numerous protruding necks ; 
the position of the stroma being distinctly subcuticular; locules at 
first few 1-3, seated on the epidermal layer, with the roof-like cly- 
peus above, flat conical in shape, 200-240 X 125-140 u, later becom- 
ing very numerous in the larger, confluent stromata; asci elavate to 
cylindrical-clavate, 8-spored, 45-54 X 12-14 u, with the spores par- 
tially biseriate to inordinate; spores hyaline, 1-eelled, long elliptical, 
9-12 X 5-6 u; paraphyses present. (Plate XIY, fig. 4) 

This is a distinct species, apparently undescribed heretofore and 
characterized by the large, concentrically arranged stromata resem- 
bling those 'of Catacaumella Gouaniae Stevens. The position of the 
stroma is distinctly subcuticular, being located between the cuticle 
and the large, conspicuous row of epidermal cells. 

On Basanacantha sp. 

Brasil: Parecy, Bureau Plant Ind. 66619 (coll. J. Rick) 1924 {type, 
communicated by J. A. Stevenson). 

Trabutia brasiliensis (Speg.) comb. nov. 

Phyllachora irasiliensis Speg., Fungi Arg. 4 : 142. 

The type specimen deposited at the Museo de la Plata has been 
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examined. It consists of only two small leaves and the asci and 
spores were readily exaimned and measured; the asci are clavate to 
subclavate, 67-78 X 22-29 u, with the spores broad ellipsoidal ar- 
ranged hiseriately or inordinate, 14-20 X 9^12 u. Cross sections of 
the leaves showed the position of the stroma distinctly subcuticular 
and the species should be removed to Trabutia. (Plate XIV, fig*. 1) 
On Rutaeeae, probably Xmfhoicylon. 

Brasil: Apiahy, Puiggari 1486, April 1881 {type). 

TRIBE 2. SOIRBHIINEAE. 

Catacauma Serjaniae (Speg.) comb. nov. 

PJiyllachora Serjaniae Speg. Anal. Mus. Nac. Buenos Aires 23 : 92. 
1912. 

Characterized by the large, conspicuous, concentric stromata in 
the epiphyll. The position of the stroma is subepidemal and hence 
the fungus is a Catacauma under Theissen und Sydow’s treatment. 
On Serja/nia cdracasana. 

Argentine: Calilegua, Salta, (Museo La Plata Speg. herl) 188) Nov. 
1911 {type). 

Catacauma Amyridis (Seaver) comb. nov. 

Phyllachora Amyridis Seaver, Mycologia 20:215. 1928. 

A microscopical examination of the type material, from Desecheo 
Island, shows that the stroma is subepidennal and the speeicKS falls 
imder Catacatima in Teissen & Sydow’s keys. It is a beautiful and 
conspicuous species. 

On Amyris elemifera L. 

Puerto Hico: Desecheo Island, Britton, Cowell & Hess. 163.S, Feb. 

18-19, 1914 {type, communicated by P. J. Seaver). 

Santo Domingo: Boca del Inflerno, Piuv. Samana, Ciferri 4560 (coll. 
Eckraan), June 24, 1930. 

According to Seaver (loc. eit.) the species is also known to occur 
in Cuba, Bahamas, Florida. 

Catacauma venezuelensis (Sydow) comb. nov. 

Phyllachora vmeBuelensis Sydow, Ann. Mycol. 28 : 107. 1930. 

An examination of the type (no. 830) shows the epidermal po- 
sition of the stroma, which makes the fungus fall under Catacauma. 
This is a very conspicuous and beautiful species: The stromata are 
epiphyllous, black, circular, 2-5 mm. across, with the surface distinctly 
papillate from the protruding locular necks; spores biseriate or in- 
ordinate, rarely uniseriate, ovate to elliptical, 10-18 X 9“-14 u. In 
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the Costa Rican material, the fungus occurs on the pods also. (Plate 
XV, fig. 1) 

On Mdcliaerium rohiniaefolium (D. 0.) Vogel. 

Veneizuela: Puerto La Cruz, Sydow f. exot. exs. 830, Jan. 6, 1928 
(type). 

* On Mach. Humbaldtianum Vogel. 

Venezuela: La Victoria, Aragua, Sydow f. exot, exs. 831, Jan. 27, 
1928. 

On Mach. Moritziamum Benth. 

Venezuela: Cotiza, near Caracas, Sydow 60, Dec. 19, 1927. 

On Mach, hiomlaium Micheli. 

Costa Riga: Near San Jos4, Schmidt GB 47, 52, 54 & 61 (Bureau 
Plant Ind.) 1928-29 (communicated hy J. A. Stevenson). 

On Machaerium sp. 

Trinidad: North out to Belle View, Seaver 3142, Mar. 12, 1921; 
Gasparee Island, Seaver 3437, April 27, 1921. 

Catacauma Puiggarii (Speg.) comb. nov. 

Phyllachora Puiggarii Speg., F. Puigg. no. 319. 

A beautiful species with small, shiny stromata. A microscopic 
examination of the type specimen shows that the stroma is distinctly 
supepidermal, and' hence the fungus is a Catacauma. (Plate XIV, 
fig. 7) 

On Legnminosae (“folia parvula imparipinnata”)- 
Brasil.: Apiahy, Sao Paulo, Poiggari 2770 (Museo La Plata Speg. 
kerb. 231) 1888 (type). 

Gatacanma rimulosa (Speg.) comb. nov. 

Phyllachora rimulosa Speg., Bol. Acad. Nac. Ci. Cordoba 23 ; 568. 
1919. 

A distinct conspicuous species apparently common in the vicinity 
of San Jos4, Costa Eica. The elypeus is sub-epidermal and hence 
would fall under Catacauma in Theissen and Sydow. The stromata 
are epiphyllous, large, irregular but definite, conspicuous, black shiny, 
S-6 mm. across, papillate in the surface due to the minute protrud- 
ing ostiola ; spores uniseriate, elliptical, 14 X 8 u, sonmtimes bigntu- 
late. In the same stromata are found locules producing linear, fusi- 
form conidia, 5-8 X 1 u, hyaline, l-ceUed, bom on laige filiform ste- 
rigmata, 20-25 X 1 u. 

In the original Spegazzini specimen, the host is reported as a 
Myrtaeeae. In the publication of the original diagnosis, it is given 
as “Eugenia (costarieensis?)”. In the several specimens collected 



172 THE JOURNAL OP THE DEPARTMENT OP AGRICULTURE OP P. R. 


-by R. Schmidt, the host has been determined as Myrcia Oerstediana 
Berg. 

On Myrcia Oerstediana Berg, (det. P. C. Standley). 

Costa Rica : Near San Jose, coll. A. Tonduz (Museo La Plata Speg. 
herb. 1T7 Dec. 1897, {type ) ; near San Jose, Schmidt OR 6, IS, 
20, 88 & 91 (Bureau Plant Ind.) 1928-29 (communicated by J. 
A. Stevenson). 

Catacauma tropicalis (Speg.) comb. nov. 

Phyllachora tropicalis Speg. — ^P. Argent. Ill, n. 67. 

Tb,e stromata in the type specimen, which have been carefully 
sectioned, show that the clypeus is subepidermal and hence the spe- 
cies belong to Catacauma, This character was unknown to Theissen 
und Sydow ( 13 ) who never saw the type ‘‘original nicht geschen’', 
so they included it as a Phyllachora. 

On Psidium Thea. 

Argentine: Cordoba (Muse'o La Plata Speg. herb. 204) no date ? 
{type). 

Phaedothiopsis Eupatorii Stevens, Bot. Gaz. 69:252. 1920. 

Stevens says with regards to the morphology of this species: “The 
clypeus is strictly epidermal, and under it very numerous loculi de- 
velop, each with an osti'ole reaching through the clypeus. The occa- 
sional pressing 'of the perithecia into the mesophyll sometimes gives 
this the appearance of closer relationship to the Phyllachoriineae, but 
its relationship is clearly with the Scirrhiineae’^ This is the first 
record of the species outside of Porto Rico. 

On Eupatormm portoricense Urb. 

Puerto Rico: Dos Bocas, below Utuado, Stevens 6806, Dec. 30, 1913 
(type). 

On Eupatorium sp. 

Honduras: Vicinity of Siguatepeque, Bureau Plant Ind. 56448 (coll. 
P. 0. Standley) Peb. 14-27, 1928 (communicated by J. A. Ste- 
venson) . 


TRIBE 3. PHYLLACHORIINEAE. 

Phyllachora raginata Chardon sp. nov. 

Stromata elliptica v. linearia, sparsa, atra; loculi numerosi glo- 
bosi; asei parap.hysati, cylindracei; sporae octonae, hyalinae, oblicjue 
monostiehae v. distiehae, ellipticae. 

Stromata long-elliptical to linear, 1-1.5 mm. X .5 mm., scattered, 
seldom coalescing; black, conspicuous in the epiphyll, appearing in 
the hypophyll at first as discolored, slightly raised leaf tissue, with 
the black stroma appearing later, not surrounded by a conspicuous 
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zone of dead tissue; locales several (2-4) in each stromata, approx- 
imately gflobose, flask shaped or angular on adjacent sides; asei cy- 
lindrical 8-spored, 65-80 X 9-12, with the spores ohliqueh- uninseri- 
ate or ])artia]l,y biseriate; spores 1-eelled, hyaline, elliptical, 9-12 X 
5-6 u ; paraphyses present. 

The spores of this species agree in shape and measurements with 
those of Phyllachora guianensis Stevens, but it is different in stro- 
matal characters, lacking the characteristic zone of dead host tissue 
and in other minor characters. Hence the species is apparently new 
and described as such. The three host grasses are very closely re- 
lated species. 

On Paspalum vaginattim Sw. 

Santo Domingo: El Jovero, Seibo, Ciferri 4577 (coll. Ekman), July 
24, 1930 (type). 

On Paspalum disticJviim L. 

Santo Domingo: Same locality, Ciferri 4604, (coll. Ekman) July 
24, 1930. 

On paspalum Saugetti Chase. 

Santo Domingo: Cuesta de Piedras, Cordillera septentrional, Prov. 
Puerto Plata, Ciferri 4803, Dec. 9, 1930. 

Phyllachora oornispora-necrotica Chardon. Bol. Real Soc. Esp. 
Hist. Nat, 28:116. 1928. 

Phyllachora Paspali Earle in herb. 

Most specimens are characterized by the possession of a dead zone 
of host tissue around the stromata (see plate 1, fig. 1, loc. cit.) but 
this character is not found in all the specimens. The shape of the 
spores, however, is distinctive; they have an attenuated appendage 
in the lower end, similar to the spores of Phyllachora cornispora At- 
kinson. 

The species is known to occur in Colombia, Panama and Porto 
Rico. This is the first report from Guatemala. 

On Paspahim virgaium L. 

GIJATEMAT..A : L'os Amates, Dept. Izabal, Bureau Plant Ind. 60868 
(coll. W. A. Kellermann), Feb. 15, 1908 (communicated by J. A. 
Stevenson) . 

Phyllachora Molinae Chardon, Jour. Dept. Agric. Porto Rico 14- 
252. 1930. 

This was found to be a common species in the Andean region of 
Colombia, producing long yellowish spots, and linear rows of stro- 
mata 2-5 mm. long (like Pk. Chaetochloae Stevens). The fact that 
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it is also found in Santo Domingo indicates a possible wider geo- 
graphical distribution. 

On Paspaliim paniculalitm L. 

Santo Domingo: Estacion Agrononiica, Haina, Ciferri 4574, Dec. 
12, 1925. 

Phyllachora Standleyi Char don sp. iiov. 

Stromata amphigena, ad epiphyllum prominulo pustulata in cir*- 
culum disposita, iocuii 1-3 in quoque siroinate, saepe cireularesj asci 
para])bysati, cyliudracei v. leniter clavulati, sp'orae monostiehae, oyo- 
ideae, hyaline, continuae. 

Stromata amphigenous, conspicuous, black, not shiny, more visible 
and pustular in the upper surface of the leaf, roughly circular, not 
exceeding 1 nnn. in diameter, 1-3 loculate, with the locules facing 
the upper suvtace and the stroma iniieh more conspicuous above than 
below, sometimes the black stroma scarcely reaching the hypo])]iyll; 
locules roughly circular, or angular resulting from lateral pressure, 
160-300 X 350-200' u; asci cylindi’ical-elavate, 8-spored, 80-95 X 10- 

11 u, wit.h the spores uniseriate; spores l-celled, hyaline, ovoid, 10- ■ 

12 X 'll; paraphyses present. 

This species has spores resembling those of Phyllachora Lepto- 
cliloae Chardon, but they are ovoid instead of elliptical. The stro- 
matic characters are also peculiar to the species: the hypophyll is 
very often devoid of the stromatie tissue, but it is found abundantly 
in the epiphyll. The species is dedicated to its collector Dr. Paul 
0. Standley, the well known tropical explorer and phanerogamist. 

On Panicum sphaerocarpon Ell. 

Honduras: Vicinity of Siguatepeque, Bureau Plant Ind. 56023 (coll. 
P. G. Standley) Feb. 14, 1923 (type, communicated by J. A. Ste- 
venson)* 

Phyllachora Anthephorae Sydow, Ann. Myc'oL 13 : 439. 1915. 

The type of this species is from Jamaica (Mayor 35€) and it has 
been made available by the courtesy of its collector. It is also known 
to occur in Costa Rica on the authprity of Stevens (7). It had not 
been recorded from Porto Rico, but the following two collections, ex- 
amined at the New York Botanical Garden agree with the type. It 
is to be noted that the species has not been found by recent col- 
lectors in the island. 

On Anthephora kermaphrodita (L.) 0. Kuntze. 

Porto Rico: ^^Manati ad Goto 67S5 Sintenis Collector' ’ (at N, Y* 
Bot. Garden) ; ^‘Santurce Mr. & Mrs. A. A. Heller collectors'’' 
(idem). 
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Phyllachora mimma Ciiardon sp. nov. 

Stromata amphigena, punetiformis, sparsa v. saepius laxe gregaria, 
miimta, nigra 1-2 loculates; loculi acl mesophyllinii : asei cylindraeei, 
oetonae; sporae monostiehae, eontinnae, liyalinae; parapliysis filifor- 
iiiibms paucis. 

Stromata very small, punetiform, scattered or seldom coalescing, 
black, ampbigenous, less than .5 inm. across, 1-locnlate or seldom 2- 
locnlate thru coaleseenee; loeiile in the mesopliyll, stroma brownislx 
black, true Pbyllacbora-like, surrounded on all sides by stroma, sub- 
globose b'd- slightly angular in the corners, 80-110 X 75-100 u; asci 
cylindrical, 8-spored, 60-72 X 7-8 u, with the spores uniseriate; 
spores hyaline, 1-eelled, broad elliptical with obtuse end, smooth, 7-9 
X 4-5 u, paraphyses filifoimi, scarce. 

The stromata in this species are very small, resiembling* those of 
Phyllachora microspora Chardon and Fh. Panici (Relim.) Theiss & 
Syd'ow. In the former species, the spores are long-elliptical, 5-6 v; 
4-4.5 u, similar in shape to our specimen, tho a trifle smaller. Ph. 
Panici occurs on Panicum and is known only from the type locality 
from Rio Janeiro. Ph. Botiielotiae Rehm. and Ph, hcniielouicola Speg. 
occurring 'on Bouteloua in Argentine, have larger spores. Apparently 
the species is new to science. 

Bouteloua heterostega (Trim) Griff. 

Puerto Rioo: Near Reform School, Mayagilez, Chardon 3204, Dec. 
6, 1931 (type), 

Phyllachora Gloridicola Speg., Anal. Mus. Nac. Buenos Aires III, 
12:416. 1909. 

The type species is reported on Chlorh radiafa from La Rioja, 
Argentine. It has not been made available to the writer, but the 
other known Argentine specimen .has been examined and agrees well 
with the published diagn'osis. The Yenezuelan material has asei 
and spores of the same shape and measurements, but the position of 
the stroma is different, since it is always amphigenous, and not re- 
stricted to the epiphylL The occurrence of this species in Venezuela, 
suggests a wider geographical range. 

On Chloris radiata (L.) Sw. 

Argentine: La Rioja (coll. Speg. t) Dec. 1904 (type n'ot seen). 
Venezuela: near Ocumare, Toro Sd, Dec. 1930. 

On Chloris sp. 

Argentine: Juarez Celman, Cordoba (Museo La Plata Speg. herb. 
252) Jan. 5, 1930. 
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Pbyllachora Leersiae ('hardoii sp. nov. 

Mroimta rii^ra iRiRute pnuetiPonnis, sparsa, lineari- 

bus disposita, loculi solitari, utrimque planissima lenticulares ad meso- 
phyllum immersi; asci paraphysati, cylindracei-clavati, octoni; spo- 
rae in'ordinatae v, monostichae, hyaliuae, contiuuae, elliptico-sul)fiisoi- 
deae, utrimque subacutiusculae. 

Stromata aiupbigenoiis, ])]aek, small, puixctiform, about .5 mm. 
across, scattered or in groups with a linear arrangement, inconspicu- 
ous; locule single, 200-250 x 120-135 u, fiat lenticular or oblong, 
located in the mesophyll, with black stroma on all sides; asci cylin- 
drical-clavate, 8-spored, 54-60 X 12^14 ti, with the spores biseriate or 
inordinate ; spores hyaline, 1-celled, long elliptical to navicular, with 
ends subacute, 16-19 X 6-7 u ; paraphyses present. 

This is apparently a new species on a genus of Gramineae not 
previously known to have been parasitized by a Phyllacliora. The! 
navicular spores, inordinately arranged in the subclavate asci are 
characteristic. 

On Leersia sp., aff. monandra Sw. 

Santo Domingo*. Road to San Jose de las Matas, Prov. Santiago, 

Ciferri 4557, July 12, 1931 {type), 

Phyllachora Leptochloae Chardon sp. nov. 

Stromata amphigena, nigra pallescens, 2-3 loculatae ad mesophyl- 
lum iminersae; loculi globosi; asci paraphysati, cylindracei-clavati ; 
sporae saepius oblique monostichae, eJliptieae, contiuuae, hyalinae; 
stylosporis granularibus, viridis. 

Stromata amphigen'ous, conspicuous, black, not shiny, equally visi- 
ble on both sides of tiic leaf, roughly circular but tending to be elon- 
gate and parallel to the long axis ofc‘ the leaf, 2-3 loculate with the 
sti':inn ■ ' mcjophyll: leech's nearly glogcfsc, 200-250 >M50-2U0 
u; asci cylindrical clavate, 8-sporecl, 85-100 X 10 u, with the spores 
obliquely uniseriate; spores 1-celled, hyaline, smooth, navicular, 12- 
15 X u, stylospores present, 12-16 3 u, granular and with light 

greenish eontents, paraphyses present. 

The stromata are characteristic of the graminicolous Phijllachorae, 
black, conspicuous, not shiny, visible on both sides of the leaf; the 
locules (2 to 3) are approximately globose or completely immersed 
in the mesophyll and surrounded on all sides by the black stromatic 
tissue. No species is reported by Theissen und Syd’ow ( 13 ) nor in 
subsequent works on tropical America, on Leptochloa. 

On Leptochloa viTgata (L.) Beauv. 

Honduras: La Pragua, Bureau Plant Ind, 55759 (coll. P, C. Stand- 

ley) Feb. 7, 1928 {type, communicated by J. A. Stevenson). 
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Phyllacpiora Chaetochloae Stevens, 111. Biol. Monog*. 83 : 19. 1923 
Ciferri’s specimen from Santo Domingo agrees very well with the 
type from Trinidad (Stevens 882) in ascospore shape and dimensions, 
as well as in the possession of two distinct types of eonidia. Seaver’s 
collection from Trinidad appears to he the same. 

On Chaetochloa setosa (Sw.) Scrib. 

Santo Domingo : Santiago, flats near Yaqne river, Ciferri & Ekman 
na mimier, Dec. 1930. 

On Chaetochloa sp. 

Trinidad: Heights of Aripo, Seaver S237, Mar. 16, 1921. 

Phyllachora antioquensir Chardon, Bol. Real Soc. Esp. Hist. Nat. 

28:118. 1928. 

This is one of the most characteristic graminieolous Phyllachorae 
with its conspicnons black stromata covering a large part of the host 
tissue. The host is a tall grass, seldom showing inflorescence and 
quite common in waste places in the ‘^tierra templada’^ of Colombia. 
These are the first reports outside of Colombia. 

On Imperata contracta (H. B. K.) Hitch. 

Santo Domingo: Sabana de la Mar, Cordillera Central, Prov. Sa- 
mana, Ciferri 4555 (coll. Ekman, July 13, 1930). 

On Imperata hrasiliensis. 

Santo Domingo: Pimentel savanna, San Fco. de Macoris, Ciferri 
4550, Feb. 1930. 

On Imperata sp. 

Trinidad: Piarco Savanna, Seaver 3205, Mar. 13, 1921. 

Phyllachora Sorghastri Chardon sp. nov. 

Maculae indeterminatae ; stromata amphigena, nigra, linearia; 
loculi 1-2 lentieulares v. elliptici ; asci paraphysati, cylindraeei cla- 
vati ; sporae inordinatae, continuae, hyalinae, ellipticae, obtusiuseulae, 
guttulatae. 

Stromata amphigonous, black, linear, 1-3 mm. long X -^>-1 0 mm. 
acx’oss, producing slight discolored spots indefinite in outline, iocules 
1-2, lenticular or elliptical, 160-225 X 100-140 ii, surrounded on all 
sides by black stromata; asci cylindrieal-clavate, 8-spored, 90-110 
16-18 u, with the spores inordinate; spores hyaline, 1-eelled, long 
elliptical, with one end obtuse, 14-16 X 6-S u, provided with many 
small oil droplets; paraphyses present. 

An apparently new species, on a host not previously known to 
have been parasitized by a Phyllachora, T.h6 snbclavate asci and in- 
ordinate spores are typical. 

On Sorghasfrum parviflorum H. & Ch, 

Santo Domingo: Sabana de la Mar, Samana, Ciferri 45T9 (c'oll. Ek- 
man), July 9, 1930 (type). 
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Phyllachora tetraspora Cliardon sp. tiov. 

Stromata coiispicoia ad epiphyllum, nigTa pallescens, linearia, opaea 
ad hypophyliuii], liisca, inaeulJa oiiieta ; loculi 1-2 globosl, extus grosse 
clypoi, iutus eontextu aivo-fiiseac; asci paraphysati, clavati, totra- 
spori, giittidati; sporao iuordinatae, hyalinae, eoiitiiniae, ellipticae, 

1 -guttulatae. 

Stromata conspieiious in the e])iT)ljylh l>lack, not shiny, linear, 2.5 
mm. long’ X .5-1.0 mm. broad, faintly visible in the hypophyll, in the, 
form of brown, asby spols, wrim‘kiod in its surface; locules 1-2, glo- 
])Ohe tiattenod to angular, 150-250 X 120-165 ii, with thick clypei on 
the 1()]), and bJack-brownisb sh*omatie tissue on the sides and bottom; 
a,sei ("]avat(\ 54-65 X 12-14 n, 4 spored, provided with numerous, glo- 
bose. oil dro])]ets, with the spores inordinate; spores hyaline, 1-celled, 
l(;ng-el]iptieai, 16-10 5-7 ]movided \vith a small oil droplet; para- 

physes pres(*id. (Plate XIY, tig. 2) 

A species forming conspicuous, black, linear stromata. It is dif- 
ferent from other species occurring on the tribe Bambusae, in pos- 
sessing 4-spored asci. Only kn’own from the type colieetion. 

On Bawl) os vulgaris Schrad. 

Santo Domingo; Hato del Yaque, Prov. Santiago, Ciferri 4554, July 

10, 1931 (type). 

Phyllachora Guadnae Chardon sp. nov. 

Stromata amphigena., atra, nitidula, lincarin disposita ; loculi 1-2 
lenticulares, ad mesophylluin immersi; asci j>araphysati, eylindi‘acci- 
clavati, actoni; sporae distichae, contiuiiae, hyalinae, fusoideac iitrim- 
que acutae. 

Stromata amphigenous, very conspicuous, eciually visible on both 
surfaces of the leat black, shiny, 3-4 mm. long X 1 mm. v/ide, ar- 
ranged loosely in long linear rows, parallel to the main axis of the 
leaf, causing yellow longitudinal sti’eaks in the leaves; locules 1-2 in 
cross section, lenticular or angular 'on the adjacent sides, 160-200 X 
120-150 n, completely immersed in tlu' mesophyll of Ihe leaf, sur- 
rounded on all sides by tlie thick stroma; asci cylindrical, clavato, 
8-spored,, with the spores biseriaie m the main body of the as(*us, 
70-95 X 12-15 u; spores 1-celled. .hyaline, smooth, long fusoid with 
pointed ends, 16-18 v 6-7 u ; j)araphyses filiform, ineonspicnous. 

Differs from Fliyllacliora gracilis Speg., reported on a Bamhusa- 
ceae from Peribehuy, Brasil, in having slightly smaller spores, and. 
very conspicuous linear stromata 'over twice as long. The species was 
erroneously determined by Chardon (2) as Phyllachora honariensis 
Speg,, based on Gaillard’s no. 257 from Venezuela, which is deposited 
at the N. Y, Botanical Garden and appeared determined as suchl 
httt both are species. It seems to be a common fungus 'on the well 
known *^guadua’k 

On Gnadua latifolia Kunth. 
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CoDOMBiA : Quebrada Sinif ana, Antioqnia, Chardon 93, May 25, 1926 ; 

Hacienda El Hatico, between Cerrito and Palmira, Chardon & 

Nolla 346, May 23, 1929 {type) ; along Quindio river, near Ar- 
menia, Chardon 710, July 14, 1929, 

Venezuela: Atnres ‘^Haut Orenoqne”, Gaillard 257, Ang. 1887 (at 

N. Y. Bot. Garden). 

Phyllachora Kyllingae Chardon sp. nov. 

Stromata amphigena, in limbo ntrimque perspicua, ati^a, nitidnla, 
ad epiphylliim innata superficialia, ad hypophylliim atra palleseens; 
loculi bilineares, 5-8; asci paraphysati, eylindnacei-elavati, octoni; 
sporae continiiae, hyalinae, fusoideae, acutae, distiehae. 

Stromata amphigenous, 1-2 mni. long X -5 mm. wide, equally visi- 
ble from both leaf surfaces, black, shiny and pustular in the epiphyll, 
dull black and smooth in the hypophyll ; fructification eomp'oimdj 
made up of 5 to 8 locules all immersed in intense black stroma and 
arranged in two rows, the upper one with 3-5 angular locules, 150- 
175 X 65-80 11 (a few 250 X 150 u) and a lower row of 2-3 locules 
smaller in size: asci cylindrieal-clavate, 70-85 X 6-7 u, 8-sp’ored; 
spores l-eelled, hyaline, long navicular, 15-17 X u, biseriate in 
the asciis ; paraphyses present. (Plate XIV, fig. 6) 

The stromata are characteristic of the graminicolous Phyllachora*, 
slightly raised and shining black in the epiphyll ; the stroma is char- 
acterized microscopically by possessing two rows of locules. There 
being apparently no species reported on Kyllinga, and the stromatio 
and spore characters being so distinct and peculiar, it is hereby de- 
scribed as a new species. 

On Kyllinga trevifoUa Eottb. 

Costa Rica: Near San Jos4, H. Schmidt CB 28 (Bureau Plant Ind.) 

1928-29 {type, communicated by J. A. Stevenson). 

Phyllachora Galactiab Earle ; Seaver in Britton, Bahama Flora : 

633. 1920. 

phyllachora Lathy ri (Lev.) Theiss. & Sydow in Seaver and Char- 
don, Sci. Surv. Porto Rico 8^ : 52. 1926. 

Phyllachora gelaiinosa Sydow, Ann. Mycol. 28 : 104. 1930. 

Phyllachora Bradburyae Stevens (?) in herb. 

The type species is from New Providence, Bahamas on Galactia 
rudolphoides, Stevens and Dalbey (6) referred numerous forms col- 
lected in Porto Rico on Galactia striata and Bradburya virginiana, 
to Phyllachora Lathyri (Lev.) Theiss. & Sydow. Chardon (Mycol. 
12:319) referred two collections of ”W.hetzel and Olive on Galaetia 
to Ph, Gcdactiae Earle, after confirmation by the late P. S. Earle. 
On the basis of this divergence of opinion, Seaver and Chardon (6) 
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referred the species on Bradhurya to Ph, Lathyrij following Stevens, 
and the species on Oalactia to Ph. Galactiae, following Chardon and 
Earle. 

This reference to two different species appears to be a mistake, 
^ince Ph. Lathyri is a temperate species 'occurring on Lathynis in 
Europe, Asiatic Russia and Central Asia, while the Porto Rican spe- 
cies is strictly tropical. A microscopic reexamination of all the Porto 
Rican material, both on Oalactia and Bradburya has convinced the 
writer that they belong to one species, namely Ph. Galactiae Earle. 
The same species was reported by Toro (14) from Santo Domingo 
on G. striata and- by Chardon and Toro (2) from various stations 
from Colombia on the same host. 

Sydow^ (11) has recently described Ph. gelaiinosa sp, nov. on 
Bradburya pubescens from Venezuela, and the material is veiy sug- 
gestive of Ph. Galactive and it is here reduced to synonymy. A 
specimen recently collected by Toro in Venezuela on Bradburya is 
certainly Ph. Galactiae, with spores navicular, biseriate, 18-20 X 5-6 
u. A specimen at the N. Y. Botanical Garden, collected by Stevens 
from Ecuador on Bradburya is also identical. 

This settles in our judgment the confusion which existed, and 
Ph. Lathyrii is excluded from the flora of tropical America, while 
Ph. Galactiae is now understood in a clearer light and its range 
greatly extended. 

On Galactia striata (Jacq.) Urban. 

Puerto Rico: Johnston, 4945; Stevens, 5644; Pink, 1661 & 2091; 
Whetzel & Olive, 574 & 575; Chardon, 920, 1528 & 1529: Whet- 
zel, Kem & Toro, 2582. 

Santo Domingo; Kern & Toro, 213 & 277. 

CouoMBXA; Chardon, 416, 431, 575 & 689. 

On Galactia dubia DC. 

Puerto Rico: Woods near sea, Earle 27, Summer 1908. 

On Bradburya virginiana (D.) Kuntze. 

Puerto Rico: Stevens, 1887, 4314, 5036 & 599 U Whetzel & Olive. 
651. 

Ecuador: near Teresita, col. F. L. Stevens n'o 188, Oct. 31, 1924 (det. 
as Ph. gelaiinosa sp. nov.) 

Venezuela: near Ocumare, coll. R. A. Toro no. 117, Dec. 25, 1930, 
On Bradburya Plumieri. 

Ecuador: near Teresita, Stevens 108, Oct. 29, 1924 (specimen at 
N. T. Botanical Garden labelled Phyllachora Bradiuryae sp. nov.) 
On Bradburya pubescens, ^ 
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Venezuela: Puerto La Cruz, Sydow f. exot. exs. 8 2d, Jan. 1, 1928 

(tjjye of PJi, gelafinosa sp. nov.) 

Phyllachora Ohamaeflsttilae Chardon sp. nov. 

Stromata epipliylla, atra, nitidnla, errnmpentia, sparsa, globosa, 
matriei immersa 1-2 loeulata: loculo giohosi ad epiphyllum dehis- 
ceiiti; asci eyliiidracei-elavati : sporae distiehae, hyalinae. fiisoideae, 
grosse gnttiilate. 

Stromata epipliylloiia, black, shiny, slightly raised, scattered, 
round, about 0.5 to 0.8 or seldom 1 mm. in diameter, rarely hypo- 
phyllons, with the stroma clearly occupying the mesophyll of the leaf, 
mth 1-2 locnles: locules approximately circular or sometimes slightly 
irregular, opening in the epiphyll, 190-240 v* 140-170 ii: asci 8- 
spored, cylindrical -clavate, 95-110 X 12-14 n with the simres biseriate 
in the ascus; spores hyaline, 1-celled, long navicular, large, 26-30 X 
5-6 wiiii a conspicuous, large oil drop in each s])ore; paraphyses 
present. , - ' 

This is apparently an undeseribed species and the first one known 
on the genus Chamaesfisfvla. although others are known to occur on 
its closely related genus Cassia. The large, navicular, uniguttulate 
spores are characteristic. 

On Chamaefistula antillana Britton & Eose. 

Putertio Eico: Mountains above Yaueo, Whetzel, Chardon & Toro, 

3233, May 24, 1931 (type). 

Pliyllachora Noblei Chardon sp. nov. 

Maculae fuscae, amphigenae, determinatae ; stromata globosa pal- 
iescens atra; loculi globosi; asci paraphysati, eylindracei elavati; 
sporae distiebae v. inordinatae, hyalinae, fusoideae. 

Spots slightly exceeding the stromata in the foimi of a brownish 
dead zone, encircling them and about .5 mm. across; stromata ap- 
proximately circular, black, amphigenous, not shiny, flat, about 5 iu 
diameter, 1-2 loeulate; ioeules globose or slightly flattened on adja- 
cent wide 180-215x160-100 ii; asci eylindrical-elavate ; 8-spored, 
65-84 X 10-12 u, with the spores biseriate or inordinate ; spores hya- 
line, 1-celled, navicular, or long lemon-shaped, smooth, 14-16 X 8-10 
u; paraphyses present. (Plate XIY, fig. 3) 

A rare species known from two collections from the limestone 
hills along the road to Catano. It is probably extensive with the 
tertiary limestones of the north coast of Porto Rico, where the host 
is abundant. Dedicated to Mr. David Noble, enthusiastic geological 
explorer who accompanied the writer in the expedition in which the 
type specimen was found. 

On Chiococca alba (L.) Hitch. 
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Puerto Rtco: Limestone Hills filoiig Catafio road in Iriarte Farm, 
Whetzel, Kern & Toro 27Mj June 28, 1924; Hills along the Ba- 
yanion-Toad road, Cliardon 3512, dan. 13, 1932 (ijjpe), 

Phyllachora perplexans (iTardon noin. nov. 

Gdtacadima Ocoieae Stevens Bot. Gaz, 69 : 251. 1920. 

The nomenclature of this species is somewhat perplexing. Stevens 
described it as a. Catacauma but evidently he did not make median 
sections thru the stromata. Careful sectioning has been shown that 
there are clypei above and below, typically PJiyllachora-like. The 
species is thus removed to Phyllachora but the specific name Ocoteae 
is untenable in that genus, since there is Ph. Ocoteae P. Henn. from 
Brasil. lienee a new specific name, perplexans, is proposed here. 

On 0 cotea leiicoxylon (Sw.) Mez. 

Puerto Rioo; Monte Alegrill'o, near Maricao, Stevens Mar. 4, 
1913 {type). 

Phyllachora Ocoteicola Stevens & Dalbey Bot. Gaz. 68:57. 1919. 
Pli. Ocoteicola Speg. in herb. 

Ph. Ocoteicola var. eostaricensis Stevens, Illinois Biol. Monog. 11 : 
37. 1927. 

Examining Spegazzini^s types, furnished by the Muse'o de la 
Plata, a specimen was found on Ocotea diospyrifolia from Calilegua, 
Argentine, w.liich is labelled ^‘Phyllachora ocoteicola Speg. n. sp.’^ 
This name was not published, and the same specimen was referred 
by Spegazziiii to Ph. Ocoteae P. Henn. (See l^Iyc. Argent, no. 1450). 
The Porto Eican material and the type of Ph, ocoteicola Stevens & 
Dalbey have been examined: the original description has spores ^M7 
X 54 u^’, which is a gross typographical mistake, and it has been 
corrected to the actual measurements found, 16-20 X f>^7 u. Stevens 
new variety eostaricensis, has been examined : it was based on minor 
stromatal characters, which were also found in 'other specimens and 
the validity of the variety is questioned. 

On Ocotea leucoxylon (Sw.) Mez. 

Puerto Eico: Monte Alegrillo, Stevens 4708, Nov. 14, 1913 {type) \ 
Monte de Oro, Stevens 5969, Dec. 3, 1913; Pinea Maria, Yauco, 
Whetzel, Kern & Toro, 2510, June 18, 1924. 

On Ocotea sp. 

OosTA Eica: Peralta, Stevens 390, July 12, 1923. 

Phyllachora catsbyana Chardon sp. nov. 

Stromata amphigena, parva, atra, nitidnla, ad epiphyllum errum- 
pentia, loculi singuli, subglobosi ; asci paraphysati, cyliudracei, octoni; 
sporae monostichae, hyalinae, continuae, ellipticae. 
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Stromata amphigenous, small, angular, about 1 mm. across, black 
shining and raised in th.e epipliyll, dull black and smooth below; lo- 
cule single, subglobose, 200-240 X 175-210, wdth heavy clypeus above, 
and dull black stromatal tissue on the sides and below; asci cylin- 
drical, 8-sipored, 75-85 X 10-11 ii, with the spores uniseriate; spores 
hyaline, 1 -celled, long ellipsoidal, 8-11 X 5-6 u, paraphyses present. 
(Plate XYI, fig. 2) 

Apparently a distinct species, with much smaller spores than other 
Phyllacliorae known on Ocotea. The small, uniloculate stromata are 
also characteristie. 

On Ocotea catsiyana, 

Florida: Key Large, coll. M. F. Barms, deposited at Cornell Uni- 
versity herb. 19113, Mar. 20, 1931 {type). 

Phyllachora Ciferri Chardon sp. nov. 

]\Eaeulae amphigena, indeteimiinata 5-10 mm.; stromata amplii- 
gena, parvis, punctiformis, iiigris nitidulis; loculis singulis, globosis 
V. lenticularibus, ad mesophyllum immersis; asei clavatis v. sacea- 
tis, cotonis; pedicello breviuscailo : sporis inordinatis, hyalinis, gra- 
nularibus, paraphysis filiformibus. 

Spots amphigenous, appearing as discolored, indeterminate areas, 
5-100 mm. across; stromata amphigenous, small, punctiform, round, 
.8 to 1 mm. in diameter, black, shiny, prominent, seldom coalescing 
but occuiTing* in groups of 3-25 in each spot; locule single in each 
stroma, globosi^ to lenticular, 210-300 X 150-200 u; immersed in the 
ineso])hyi} with distinct thick black elypei above and below and heavy 
stroma on the sides : asei clavate or saccate, 8 spored, 60-85 X 16-21 
u, with the pedicill short and the spores biseriate or inordinate ; spores 
hyaline, 1-celled, elliptical, 14-16 6-9 u, with a distinct wall and 

granular contents; paraplivses filiform, verv scarce or none. (Plate 
XV, fig. 2) 

This species differs from all other known on Phoebe in its con- 
spicuous groups of punctiform stromata and also in its spore meas- 
urements. The species is dedicated to the well known mycol'ogieal 
explorer Dr. Ciferri. 

On Phoebe montana (Sw.) Griseb. 

Santo Domingo: Sanchez, Peninsula de Samana, Ciferri 4173 (coll. 

Eckman), April 19, 1930 {type). 

On Phoebe sp. 

Costa Kica: San Jose, Schmidt CE 2, 71 and 87 (Bureau Plant. 
Ind) 1928-29. 

Phyllachora consociata Chardon sp. nov. 

Praeeedentis etiam affinis sporarum ascorumque fabrica praeeipue 
tamen recedens. Asei non cylindraceis v. vix paraphysatis, sporis 
elliptieis. 
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Same macroscopic and stromatal characters as Fh. Cifern; asci 
8-spores, cylindrical or cylindrical-claAmte, 72-85 >< C-9, with the 
spores obliquely nniseriale, or partially biseriate; spores hyaline, 1- 
celled, long elliptical, 0-11.5 X 4.5-5 u; paraphyses inconspicuous. 

This peculiar species appeared associated on the same spots as the 
above; the stromatal characters were the same, but asci and spores 
different, both in shape and size. 

On Phoebe montana (Sw.) Griseb. 

Santo Domingo: Same type specimen as above. 

Phyllachora Serjanitcola Ohardon, Myeologia 13 : 293. 1921 . 
Phyllachora sapindacearum Stevens, 111. Biol. Mong. 11: 39. 1927. 
This sxieeies was previously known to occur from Porto Eico (the 
type is Ohardon n’o. from Pehuelas) where it is abundant, and 
also from a single collection by Kern & Toro (no. PiS) from iMaco- 
ris, Santo Domingo. All of them are on Serjania polyplnjlla (L.) 
Kadlk. 

The Venezuelan material has stromata 2-3 I'oculate, with locules 
175-250 u across, asci clavate, 8-spored, with spores mostly uniseri- 
ate, but sometimes partially biseriate ; spores ellipsoidal, 10-12 X 6-7 
u. Compared with the type specimen it appears to be the same. 

The type species of Plu sapindaceanm Stevens from Panama has 
been examined and it appears to be the same as the Porto Rican and 
Venezuelan material above mentioned. The spores are also ellipsoidal 
mostly uniseriate in the aseus, 10-12 X 6-7 u. It is therefore con- 
sidered as a synonym. No doubt, the species has a wider distribution 
in tropical America. It should not be confused with Ph. insiieta 
Sydow, on Serjania, reported from Costa Rica and Colombia, which 
is very different in stromatal and spore characters. 

On Serjania polyphylla Radik. 

Porto Rico: Pehuelas, Chardon 923, July 27, 1920 {type) ; Maya- 
giiez, Stevens 1196, May 4, 1913; Bayamon, Johnston 1151, Jan. 
1, 1914; Pehuelas, Chardon 896, Aug. 11, 1920; id. Chardon 1530, 
July 1921; Coamo Springs, Britton 3457, Jan. 5, 1922; Playa 
Sardinera, Fajardo, Chardon 1554, Apr. 11, 1922; Cayey, Char- 
don 1555, Apr. 15, 1922; Vieques Island, Whetzel, Kern & Toro 
2641, July 17, 1924; dales Road, W. K. & T. 2639, 

Santo Domingo: Macoris, Kern & Toro 153, Mar. 10, 1926. 

On Serjania pamcnlaia. 

Venezuela: Monte Bello, near Caracas, Toro 58, Dec. 11, 1930. 

On Serjania mexicana. 

Panama; France Field, Canal Zone, Stevens 1327, Aug. 24, 1923. 
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Phyllachora Torrubiae Char don sp. nov. 

Maculae amphigena iudetermiiiatae parum manifestae pallescentes ; 
stroinata 20-50, gregaria in cireulnm disposita, atra nitidiila: loculi 
singular es v. 2-3, glohosi, asei parapliysati eylindracei v. cylindraeei- 
clavati. longiusciile teiiiiiterque pedicellati, sporis iiiordinatis v. dis- 
ticliis, hyalinis, eontinuis. 

Spots large, irregular, in outline, sometimes spreading over a con- 
siderable part of the leaf surface, 1-3 or more cnis. across, at frst 
yellow green, then becoming much paler, visible on both sides of the 
leaf; stromata in groups of 20-50 in each spot, concentrically ar- 
ranged in the center of the spot, individual stromata amphigenoiis, 
roughly circular to irregular thru coalescence, 1-1.5 mm, across or 
more, black, shiny; locule single or sometimes 2-3, globose or flat- 
tened, 220-270 X 180-250 u, lined with thread-like hyphae which fade 
into a brown, pseiidostromatic tissue; clypeus prominent, both above 
20-30 u or more thick, extending far beyond the locules; asci cylin- 
drical to cylindrical-clavate, 8 spored, long pedicellate, 90-145 X 12- 
15 u, with the spores disorderly uniseriate or partially biseriate: 
spores 1-celled, hyaline, broad navicular or lemon shaped, 14-18 X 
6-8 u; paraphyses present. (Plate XV, fig. 4) 

The species is t 3 rpieal in th.e concentric arrangement of the stro- 
mata within the spots. 

On TorruMa fragrans (Dum.) Standi. 

Puerto Rioo: Ravine near Quebradillas, Barrus & Chardon 3057, 

Dec. 3, 1927 ; Limestone hills at Penon, near Ponce, Chardon & 

Toro 3369, May 7, 1931 (type). 

Phyllachora hnigraense Chardon sp. nov. 

Stromata amphigeiia, parva, atra; loculi singuli, lenticulares v. 
ellipsoidei; asei parapliysati, clavati, 60-85 X 13-18 u; sporis inor- 
dinatis v. distichis. 

Stromata amphigenoiis, small, about .5-1.0 mm. in diameter, black, 
approximiately circular; loeule single, lenticular or ellipsoidal, 300- 
350 X 175-200 ii, surrounded on all sides by black stromatic tissue: 
asei clavate, 8-spored, 60-65 X 13—18 u, with the spores biseriate or 
inordinate; spores hyaline, 1-eelled, subglobose to broad-elliptical, 
9-12 X 6-8 n, with contents finely granular; paraphyses present. 

There are two species of Phyllachora reported on Bnetineria in 
the northern Andean region of South America: Ph. vallecaiicam 
Chardon, from Colombia, which has larger, multilocular stromata, 
with elliptical, uniseriate, spPres, 8-10 X ^5 u (see fig. 12, Jour, 
Dept. Agric. P. R. 14 p. 265) ; and Ph. Bueitneriae Stevens from 
Ecuador, with larger, multiloculate stromata, spores oblong, 10-15 X 
10 u. Prom both of these our species seems to differ : in the small, 
uniloculate stromata, and in the shape and size of asei and spores. 

On Bmttneria parviflora. 
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Ecuador: Vicinity of Huigra, J, N. and G. Rose, Explorations of 

South America 23305^ Ang. 22, 1918 (type). 

Phyllachora verrucosa (^harden sp. nov. 

Stromata in eenti*o elevato infnseata; loculi 2-5 amphigena; glo- 
bosi, asci parapliysati, cylindracei, oetoni; sporis inonostichis, hyali- 
nis, continuis, elliptieeis. 

Stromata \'ery conspicuous, amphigenous, pustule-like, forming 
elevated pustules, raised about .5 mm. above the leaf surface, ap- 
proximately circular, or irregular, 1-2 mm. across, made up of a 
black, sliiny stroma bordered by any equally elevated host tissue; 
locules 2-5 in each stroma, facing the epipli}^!, nearly globose, 250- 
320 u across, surrounded on all sides by the dense, black, stromatic 
tissue, on the hy pop by 11 the stroma is usually feidile, much less ele- 
vated above the leaf tissue than in the hypoliyll but also black and 
conspicuous; asci cylindrical, 8-spored, 85-100 X 12-15 u, udth the 
spores uniseriate or partially l)iseriate; spores hyaline, l-eelled, bi'oad 
elliptical, 10-13 X 7-9 ii, smooth: paraphyses present. (Plate XV, 
fig. 3) 

This is a very characteristic species possessing conspicuous black, 
pustulate stromata. Phyllachora Whetzelii Chardon has spores with 
the same shape and length, hut it does not possess the pustule-like 
str'omata. It is quite possible that verrucosa is a form of the species 
'Whetzelii, the pustule-like stroma being only a host reaction. A spec- 
imen from Porto Rico (Pink no 1698) seems to be the same but no 
spores were seen. 

On Eugenia buxifolia (Sw.) Willd. 

Haiti: near Oape Haitien, G. V. Nash 966, Rept. 4, 1903 (type). 

On Eugenia sp. 

Puerto Rroo: Dry hill top south of Yauco, Pink /5/AS\ Dec. 31, 1915. 

Phyllachora Eugeniae Chardon, Myeologia 19:300, 1927. 

This is a conspicuous and beautiful species oceiiri'ing on the dry 
limestone hills of the south coast of Porto Rico, whei'e the host is 
quite common. It was known by a single specimen collected by F, 
L, Stevens, but it has recently been recollected by professor H. H. 
Whetzel and the writer. In Ekman’s specimen from. Santo Domingo, 
the stromata differ from Porto Rico material in that they are scarcely 
visible in the epiphyll, appearing as tan, circular spots; but in the 
hypohyli, the black, conspicuous sp'ots are characteristic. Spores uni- 
seriate or biseriate ellipsoidal, small, 8-10 X 4-4.5 u. (Plate XVI, 
fig. 3) 

On Eugenia rhombea (Berg.) Krug & Urb, 

Porto Eico; Guanica, Stevens 321^ Peb. 3, 1913 (type) Limestone 

hills near Ponce, ‘l^etzel & Chardon 3^1, May 23, 1931. 
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Santo Domingo: Las Lagunas, Prov. Santiago, Ciferri 4250 , (coll. 
E. L. Ekman) Nov. 21, 1930. 

Phyllachora "Winter! Sace. & Syd., Syll. Fung. 14:673. 

PJi. XantJioccyli Wint. not (Lev.) Cke, Hedwigia 26:34. 1887. 
Physalospora Hjvcensis Rehm, Hedwigia 40:111. 1901. 

TrahtiHa Xantlioxyli Cliardon, Sei. Sur\^ey Porto Rico 8 : 55. 1926. 
This is a difficult species to understand on account of its confus- 
ing nomenclature. Phyllachora Xantlioxyli (Lev.) Cooke from Java, 
the type of which is deposited in the Paris Museum, according to 
Theissen und Sydow (p. 515) lo’oks the same, but has larger spores, 
21-23 X 5-5,5 u. Winter’s specific name Xantlioxyli is untenable 
and was changed to Winteri; most of the tropical American collec- 
tions have been referred to this specific name. An examination of 
the type of P/i. hrasiliensis Speg. shows asci and spores very miic.h 
like Winteri in shape and measurements but the stromata are scat- 
tered and individual, not tending to coalesce. 

A cross section thru a typical Ph. Winteri generally shows a sub- 
cuticular stroma, like a Trahutia^ but occasionally a few stromata are 
found extending to the hj^pophyll and thus the fungus is retained 
in Phyllachora, The species Tralutia Xanthoxyli Chardon should be 
included as a synonym. The species is widely distributed in tropical 
America. 

On Xanthoxylon sp. 

Brasil: Sta. Gatharina, Rabh. F. europ. 3558 {type of Ph, Winteri ) ; 
Tijuca, Rio de Janeiro, Ule 2258 {type of Ph, tij^icensis) j Sao 
Leopoldo, Rick 37$, 1908 (comm, by A. J. Stevenson). 
Venezuela: Near Ocumare, Toro 115, Dec. 1930 (occurring with Ph, 
applanata), 

Costa Rica*. Near San Jose, Schmidt CB 66 & 77 (Bu. Plant Ind.) 
1928^29. 

On Xanthoxylon martinicensis (Lam.) D. C. 

Puerto Rico : Whetzel & Olive 64$, Apr. 19, 1916 (type of Trabutia 
Xanthoxyli), 

Santo Domingo: Sanchez, Prov. Saman&, Ciferri 4548 (e’oll. Ek- 
man), Apz\ 19, 1930. 

Endodothella Picramniae (Sydow) Theiss & Syd., Ann. MycoL 
13:590. 1915. 

Dothidella Picramniae Sydow, Ann. Mycol. 11 : 266. 1913. 
Phyllachora Picramniae Stevens, 111. BioL Monog. 11 : 38. 1927. 
The type species has been examined and the 2-celled spores clearly 
observed in a few asci. Most of the spores, however, are unicellular, 
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a fact wMch has brought about eonfusiou among investigators. Ste- 
vens’ type of Phyllachora Picramniae, was examined: the spores are 
iioii-septate and it seems to be an immature form of the above. They 
measure 20-26 X ^-6 u. The species has beautiful, conspicuous, cir- 
cular stromata. It seems to be common in Costa Rica. 

On Pier amnia honplandiana Tul. 

Costa Rica*. Rio Virilla, Sydow f. exot. exs. ilSi (coll. A. Tonduz) 
Oct. 11, 1912 {type of Dothidella Picramniae Sydow) ; Aserri, 
Stevens 119, June 26, 1923 {type of Ph, Picramniae Stev.) ; near 
San Jose, Schmidt 32, 38, 72 & 78 (Bu. Plant Ind.) 1928-29; 
Yicinity of San Sebastian, south of San Jose, Bureau of Plant 
Ind. 49352 (coll. P. C. Standley) Feb. 23, 1926. 

Genus Shaprodothis Shear Myeologia 1:162. 1909. 

Like PHYLLACHORA; spores one-celled, brown; paraphyses brown. 

According to Shear (loc. cit.) SphaerocIotMs was the name pro- 
pcced by Saecardo and Sydow (4) for a subgenus 'of Axmrsivalclia to 
include the single species A. Arengae Rac. Shear raised it to generic 
rank to take care of species like Phyllachiora having bromi spores. 
Theissen und Sydow (13) recognized the genus and include seven 
species under it; three of which are from Tropical America. 

The brown color of the spores, which distinguishes this genus 
from Phyllachora is a variable factor which is difficult to depend 
upon as a sharp basis for generic differentiation. In 8ph, portori- 
censis and 8ph, Inqiiillensis the change of color of the spores is shoTO 
in full process of evolution. In both species, the spores in the young 
stage are large, hyaline to bluish, and full of granular contents and 
oil di'ops; in maturity they shrink to a smaller size (see sjiore meas- 
urements in the diagnosis of both species) and change to an olive 
brown color. 

Occasionally, spores of true Phyllachora exhibit a few spores 
which are faintly brownish. Such is the case reported by Stevens 
(7) in Phyllachora Scleriae and Ph. sphaerosperma, which he changes 
as new combinations to SphaerodotJm. The %vriter has examined 
carefully many specimens of these from various countries and he 
has not been able to find a single spore which is distinctly brown. 
Admitting that a few of them are occasionally brownish, their rarity 
is such as to have escaped the attention of other mycologists, and 
both species should probably belong better in Phyllachora where 
they have always been. 
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Sphaerodothis trinitensis Cliardon sp. nov. 

Stromata epiphylla, linearia, atra; loeiili singulis, lenticularibus, 
clypei siiperne; asci paraphysati, ciavati, sporis inordinatis, fuscis, 
continuis. 

Stromata epipbylious, linear, black, 1-2 mm. long X .6-1.0 mm. 
wide ; locale single, lenticular, 200-260 X 60-100 u, with a thick, black 
clypeus above, and little or no stromatic tissue on the. sides or below ; 
asci saccate or clavate, 8-spored, 46-56 X 14r-16, with tiie spores inor- 
dinate j spores distinctly brown, 1-eelled, long elliptical to navicular, 
14-18 X u-7 u, paraphyses present. 

The species is distinctly a Sphaerodothis apparently undescribed 
heretofore. 

On Sahizachyritim condensahim, 

Trinidad: Seaver 3113^ 1921 {type). 

Sphaerodothis portoricensis Chardon spec. nov. 

Stromata amphigenae, determinatae, atra palleseentes, loculi 1-2, 
asci paraphysatis, cylindraceis v. elavatis ; sporis disticliis ellipsoideis. 

Stromata amphigenous, conspicuous, equally visible on both sur- 
faces of tile leaf, black, not shiny, markedly convex, 2 mm. long X 1 
mm. wide, single, surrounded by a distinct zone of yellow tissue, 1 
mm. wide on the sides and about 2 mm. long on each end of tiie- 
stromata, seldom arranged in linear rows and coalescing to form 
stromata, 3-5 mm. long, and then causing yellow longitudinal streaks j. 
locules 1-2 in cross section, globose or slightly angular on the adja- 
cent sides, 180-250 X 100-135 u, immersed within the stroma and in 
the mesophyd \ asci cylindrical clavate, 8-spored, with the spores bi- 
seriate in the main body of the ascus, 90-100 X 16-21 u ,* spores 1- 
celled, large at lirst, long ellipsoidal, 22-26 X 10-12 u, with distinctly 
granular contents, at maturity reducing in size, navicular, 18-21 X 
7-8 u, with uniform olive broAVn contents; paraphyses present. 

This species is close to Phyllachora Guadiiae Chardon, reported 
by the writer from Colombia on Gmdua latifolia Kunth, but falls 
under Sphaerodothis on account of the olive-brown contents of the 
spores. It is also close to Sphaerodothis antioquensis Chardon, on 
Arthrostylidiiim from Antioquia, Colombia, but differs from it in 
having a compound fructification, navicular (not elliptical, blunt) 
spores and contents light olive-brown. The reduction in the size of 
the spores occur as they approach maturity, and the change which 
has also been observed for Sphaerodothis luquillensis Chardon ( 1 ) 
collected by the writer, on the slopes of the Luquillo Mountains. 
Stevens no. 4388 collected in Utuado, P. R., on the same host, is also" 
to be referred to this species. 

On Arthrostylidium sarmentosum Pilger. 
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Puerto Rico : Trail from forest cabin to El Yunqne, Luquillo Moun- 
tains, Char don 3368 ^ Mar. 29-30, 1930 (type ) ; Utuado, Stevens 
4388, Nov. 8, 1913. 

Dictyochorina Chardon gen. nov. (Phyllachoracearnm) . 

Stromata biophila innata, asei paraphysati octospori; sporae tri- 
septatae, mnriformiae, byalinae. 

Stromata between tlie epidermis and the mesophyll; asei cylin- 
drical to cylindrieal-clavate., 8-spored; spores 3-septate, with the tw’o 
central cells sometimes provided with cross-partitions, making th.e 
spore murifomi, hyaline; paraphyses present. Type species: Dic- 
tyochorina Anindinellae sp. nov. 

T.hiE genus is erected to take care of the species like Dhctyochorella, 
having muriform, hyaline spores. In this latter genus, the spores 
are muriform, brown. No genus is known to receive the species with 
hyaline spores and the necessity for its erection is necessary to take 
care of the two species described below. 

Dictyochorina Arundinellae Chardon sp. nov. 

Stromata amphigena, parva, atra, convexula linearia; loculi sat 
numerosi irregulares, asei paraphysati, cylindracei clavati, octoni; 
sporis inordinatis, triseptatis, muriformibus. 

Stromata small, black, slightly raised in the epiphyll, much less 
visible and flat in the undersurface, linear, about .5 to .8 mm. long 
and much less so in width, arranged in linear groups of 15-40 stro- 
mata, about 1.0-1. 5 cm. long and 2-3 mm. wide, which makes them 
conspicuous, each small stromata unilocular, but by frequent coales- 
cence appearing multi! ocular; locules flat globose, or angular thru 
pressure, with, heavy black clypeus bordering its top and much less 
so on the sides 160-260X 100-180 u; asei cylindrical -cl avate, 8- 
spored, 68-85 X 10-14 u, with the spores inordinate; spores long ellip- 
soidal 17-21 X 6-8 u ; muriform. hyaline, with 3 soptae and the two 
central cells subdivided transversely by cross partitions; paraphyses 
present. (Plate XVI, fig. 1) 

On Arundinella martinicensis Griseb. 

Puerto Rico; Hacienda Miraniontes, Cidra, Chardon 1716, Feb. 15, 
1931 (type) Mayagliez, Whetzel & Olive 653, Mar. 7, 1916. 
Guatemala: Los Amates, Dept. Izabal, Bureau. Plant Ind. 60867 
(coll. W. A. Kellermann), Mar. 15, 1905. 

The specimen from Guatemala is labelled '^on Imperata contrada^^ 
but this seems to be an error in the host determination. The asei 
and spores agree with, the Porto Rico type, and the host appears to 
be the same. 

Dictyochorina portoricensis Chardon sp. nov. 

Stromata amphigena, atra, nitidula, eolliculosa; loculH 2-5; asei 
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apice obtuse rotundati subcrassiuscule tunieati, basi breviter pedieel- 
lati, oetospori; sporis muriformibus, 4r-6 septatis, parapliysis fiJifor- 
mibus. 

Stromata amphigenous, approximately circular, about 1.0-1. 5 mm. 
in diameter, black, shiny, not prominent, but mth both surfaces 
slightly rugose with the small ostiola, scattered, not confluent, sur- 
rounded by a thin zone of raised, dead host tissue, not over .5 mm, 
across; I'oeules 2-3 (seldom 5) globose or approximately so, 180-300 
X 165-240, immersed in the mesophyll, with heavy black elypei above 
and below, and stromatic tissue on the sides; asei clavate, 8 spored, 
70-81 X 22-27, with short pedicell, ascus wall greatly thickened at 
the round apex (10-14 u across), muriform, hyaline, tapering on one 
end, with 4-6 septate and 1-3 cross walls; parapjhyses filiform, in- 
conspicuous. (Plate XVI, fig 4) 

This species is evidently Phyllaehoraceous in str'omatal characters, 
but the muriform hyaline spores makes it fail under our new genus 
Diciyochorina, It is known only from the type locality. 

On Eugenia axillaris (Sw.) Willd. 

Puerto Rico: Hacienda Pulgillas, Coamo, Chardon 902 , Aug. 26, 
1920 {type). 
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Explanation of Plates 

PLATE XIV 

(All photographs reduced to two thirds natural size) 

Fig, 1. Trabutia brasiUensis (Speg,) Ghardon, a portion of Spegazzini^s 
type. Puiggari No. 14S8 from Ax3iahy, Brasil. 

Fig. 2. Phyllachora tetraspora Chardon, a portion of typSj Ciferri No. 4554^ 
from Hato del Yaque, Santo Domingo. 

Fig. 3. Phyllacliora Noblei Chardon, leaves from Chardon 351^, Bayamdn- 
Toa road, Porto Eico. 

Fig, 4. Trah'Ufia Bo.sy/h tcanthae (’harcloii, type eoll. by Kick, Bureau IMaiit 
Ind. 6661.9, Parecy, Brasil. 

Fig. 6. Catacauma Puiggarii (Speg.) (Chardon, portion of Sf)egaz/<ui ’t* 
type. Puiggari ^770 from x\piahy, Brasil. 

Pig. 7. Phifll<ichora KtfUmgae Chardon, Schmidt CP AS'. San Jose, Fosbi 
Rica (type). 

* PLATE XV 

Fig. 1. Ca f avail tna vcnesuciensi.H (Sydow) Chardon, portion of type, Sydow 
SSOf Puerto La Cruz, Venezuela. 

Pig. 2. PhyllaeJiora Ciferri Chardon, portion of type, Ciferri 4173, coll. 
Ekman, Sanchez, Santo Domingo. 

Fig. 3. Pliyllaehora verrucosa Chardon, portion of type, Nash 956, Cap Hai- 
tien, Haiti. 

Pig. 4. Pliyllaehora Torrubiae Chardon, portion of Chardon & Toro $369, 
Ponce, Porto Rico. 

PLATE XVI 

Fig. 1. Dictyoeborina Arundinellae Giardon, portion of type, Chardon 1716, 
Cidra, Porto Rico. 

Fig. 2. Pliyllaehora Catsbyanae Chardon, portion of type, Barrus 1911$ 
(Cornell), Key Largo, Florida. 

Fig. 3. Pliyllaehora PugciHae Chardon, portion of Ciferri No. 4350, coll. 
Ekman, Las Lagunas, Santo Domingo. 

Fig. 4. Piatyochorina portoricensis Chardon, portion of type, Chardon 903, 
Coamo, Porto Rico. 










THE BROWN ROT FUNGUS IN PUERTO RICO 


Jaime E. Guiscafee 

(With one plate and one figure in the text) 

Introduction 

Inasmiicli as there are various causes of disease in Citrus in 
which a gum exudate in the trunk is a characteristic symptom; the 
term brown rot, as has been applied to the Phyiophthora (Fytliiacys- 
tis) type of gummosis has been selected as the most proper for the 
disease here reported. Mal-di-gomma or foot root rot also attacks the 
trunk and branches while other two forms of gummosis common in 
Porto Eico, grapefruit gummosis and x^sorosis of oranges, may exhibit 
similar symiDtoms. 

The disease here reported was for the first time found on affected 
groves at the Eugenia plantation, near Anasco, while endeavoring to 
discover the iDossible causes of gum disease in Citrus. While mal- 
di-gomma is very prevalent in that region, the Phytophthora rot plays 
no minor part in the havocs caused by the gum-type sjunptoms of 
disease. A preliminary report of this work has already been pub- 
lished by the writer and the present paper presents the results ob- 
tained in the studies of the disease. 

The writer wishes to express his appreciation to Professor Rafael 
A. Toro, under whose direction the work was done, for suggestion of 
the problem, reading and correction of the proof and for invaluable 
aid and encouragement. 

SUSCEPTS 
PLANTS AFFECTED 

Brown rot appears to be an important disease of the genus Citrus. 

VARIETAL SXtSCEPTIBILITY 

The sour orange, (C. Auranikm) is the most resistant variety. 
In many cases the w'ounded tissues of orange trees have healed rap- 
idly and the fungous growth being checked. The common lemon (C. 
Limonum) and the West India Lime {C. mirantifoUa) are highly sus- 
ceptible, The sweet orange (C. sinensis) and grapefruit (C. grandis) 
are between the highly susceptible (7. aurantifolia and the very resis- 

^ Oontributioa from the Department of Botany, and Plant Pathology No. 1, College of 
Agriculture and Mechanic Arts, University of Porto Rico. Publication authorized by the 
Chancellor, ^ 
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taut species, C. Anranthim. No case lias been reported of tbe disease 
oeenrring in tlie niaiidarin (C. nohiUs) wliile, according to T. Faliniy, 
citron {C. Meclica) is quite susceptible. Citron is the most common 
stock used in Egypt. The sweet lime (C. Liineffa) was found to be 
susceptible in Palestine, where recently 20 per cent of Jaffa oranges, 
budded on sweet lime stock, were killed. T.lie author also had the 
opportiiiiitt'^ of observing a severe ease of brown rot in the wild grape- 
fruit tree maxmia) found in a coffee plantation at Mayagiiez. 


The Disease 

NAME.-^ 

The disea'^e is knovrn by several names. Due to the fact that the 
causal fungus cause brown rot in lemons, it is generally called brown 
rot. It is also known as giimmosis, but this is not a very appro- 
priate teiiv. fer the disease, since other several causes may contribute 
to this symptom. 

History and Range 

In the early literature on citrus diseases there are many reports 
from different citrus-producing districts on the 'occurrence of gum 
exudates and gum diseases, but the forms reported are not accurately 
described: therefore, it is difficult to identify the causal agent. 

The earliest serious outbreak of gumniosis, oeeiirred in the Azores 
Island»s in the year 3 S34 ; althoug.li Ferrari in 1 646 and Sterbeek in 
1682 had already reported milder eases of the disease. Fouqne 
(1873), referring to this destructive outbreak in the Azores Islands 
said that ‘'sweet-orange trees 200 to 300 years 'of age which were 
producing 6,000 to 20,000 oranges a piece, were found to be affected 
by a serious form of gummosis. The trees put on heavy crops of 
fruits and the leaves turned yellow and fell off in great quantities’ ^ 

Gum disease was reported from Italy between 1862 and 1878, by 
Sava.stano, Reggio and others. It was reported from the Balearic 
Islands f Spain 1 in 1871. Yery recently it was reported in the orient 
by Reinking (1921) and Lee (1925). In 1885 it was reported from 
New Zealand by Kirk and from Cape Colonjq South Africa in 1891. 
Gummosis made its appearance in California in the year 1875 and 
in Florida in 1876. Garey states that gummosis was the most serious 
epidemy of 1878; for this reason common lemon, lime and citron 
stocks were no longer used, and the sour orange was unanimously 
adopted, due to its high resistance. Outside from the United States, 
it has been reported from Cuba by Cook (1906) and Cook and Horne 
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(1908) ; from Brazil by Avema-Saeca (1917) ; from Mexico by Gan- 
dara (1910) ; from Paraguay by Bertoni (1911). It was not until 
1918 that the disease was reported from Porto Bieo by Stevenson. 

Since the disease made its appearance, investigators from different 
localities, have stated their opinion as to the causative agent. Briosi 
(1878) who studied the disease in Italy, described a fungus Fnsa- 
num limoni, associated with gummosis; his description being very 
similar to that for Phyiophthora ciiropMliora, In 1891, Comes from 
Italy, also produced gum by inoculation with a bacterial species called 
Bacterium gummosis. Swingle and Webber (1896) considered the 
gum disease as infectious and caused by organisms invading the bark. 
Fawcett and Burger (1911) and Fawcett (1912 c, 1913 u) showed 
that a fungus similar to Diploclia natale::ds produced gumming of 
branches. 

Other investigators have concluded that gum diseases in Citrus 
are due not to organism, but to certain external stimulus against the 
affected region. Among these Sorauer (1872) in Germany and Pril- 
lieux (1874) in France, were the first to arrive at this conclusion, 
as a result of their work as to the cause of gum in the genus Prunus, 
the tw’o genera being closely related. But Savastano, after working 
with both genera concluded that gummosis in Citrus is due largely 
to wounds or traumatisms. In recent years, Savastano has modified 
his earlier view recognizing that there is a gummosis formed as a 
result of the response of the tree to some external stimulus, and that 
there is another one caused by specific organism. 

Importance 

Brown rot is a serious disease of citrus fruits. During the first 
months, the lesions are rather few and ’of relatively small areaj in 
no way impairing the vigor of the tree. As the lesions extend into 
the branches of the trees, the folliage begins to be partially affected. 
In the last stages the lesions are so great that they really girdle the 
tree, causing the yellowing of leaves and finally defoliation. The 
lesions destroy the food-conducting vessels 'of the tree, affecting the 
leaves and fruits. The fruits remain undersize, ripen very late in 
the season, and the rind takes a dirty brown color. 

The disease was so serious in California in 1878, that Garey (1882) 
referred to it as the only important disease at that time. When it 
appeared in the lemon trees in California, the industry was greatly 
injured, because not only was the orchard affected, but also the fruit 
spoiled after being packed. In the fruit the disease is called brown 
rot and it is readily transmitted by contact. The causal organism 
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produces no spores in the fruit, but the disease is readily transmitted 
by pieces of mycelium of the fungus. 

There is no accurate estimation of the economical importance of 
the disease in lemons in California, but during the first year, follow- 
ing its appearance, it caused great losses, both in the orchard and 
in the market. 

Nobody has estimated the losses due to the disease in Porto Rico, 
but a visit to the Eugenia Grove, a few kilometers from the town 
'of Afiaseo, showed that the disease is of great importance. There 
are areas in which many trees are seriously affected ; in others, how- 
ever, young trees have been planted where the old ones died, and these 
trees are also affected, and producing fruits undesirable for the mar- 
ket. The fruit of affected trees is coarse, of dirty brown coloration, 
sour and insipid. 

SYlilPTOMATOLOGY 
MORPHOLOGIC SYMPTOMS 

The pathogene, generally affects the base of the trunk, and then 
works upw^ards, the lesions being always greater in length than in 
width. The bark is killed in patches accompanied by the exudation 
of gum, but the injury is not superficial, but rather deep, the cam- 
bium being included always in the affected region. In other kinds 
of gummosis, sue.h as Botrytis giinmosis, the bark is softened. In 
brown rot gummosis, the bark remains bard until it is dry and then 
it cracks longitudinally. The exudation of gum, has been thought 
to be a physiological product of the reaction of the cells to protect 
the tree from rot-producing organisms. In resistant stocks, however, 
the lesions are self -limited, being a few inches long and wide, but 
on the susceptible species the author measured lesions of even 15 
inches in length and 5-7 inches wide. As the disease progresses, the 
leaves on the side of the branches more seriously affected, begin to 
turn yellow, and finally die and fall. Superficially, the exudated gum 
is the most characteristical symptom of the disease. If the hark is 
removed, there is a more or less definite boundary between the sound 
and the infected area; this boundary being characterized by a light 
brown shaded area. 

The bark at this time is yet firm, only the color is changed, from 
a pale normal green to a light brownish shade. The gum was ob- 
served to be formed near the cambium, in pockets 1 to 2 inches deep. 
The gum at the place of 'origin, is watery and clearer, while when 
coming through the bark, it becomes dark brownish red and denser. 
IjBter it turns dark brown, and becomes brittle due to the loss of 
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water. The is deposited in oval masses, on the bark or fol- 
lows the contour of the longitudinal cracks. In the last stages of 
the disease, the bark shrinks and cracks, leaving a surface covered 
with hardened gum, thus protecting to some extent the inner tissues 
from the invading rotting fungi. In the fruit the fungous causes a 
brown discoloration which gradually involves a great area of the rind. 
Sometimes gum exudates from the center of the spot. 

SIGNS 

Only in the laboratory are the characteristic signs of the disease 
showed. 

HISTOLOGIC SYHPT02^IS 

Tissue from the bark was not examined for histological sj^mptoms. 
Sections from rind of infected fruits of the Mexican Lime (C. auran- 
ti folia) were made and occasionally observed. The mycelium grows 
in thick masses in the lemon rind and is formed both intra and ex- 
tracellularly. Disintegration of the cell wall was obseiwed after few 
days of inoculation. A brown color was developed all around the 
place of inoculation. 

Etiology 

NAME HISTORY AND CLASSIFICATION OP THE PATHOGENE 

The organism was first isolated from diseased lemon trees, in Cal- 
ifornia and named Pythiacystis citrophtkora by Smith. Wilson un- 
able to find any reproductive bodies suggested that the fungus be 
classified under sterile mycelium forms, while Leonian, after a phys- 
iological study 'of several species of the genus Phyiophiliora found 
that Pythiacystis citroplithora Sm. and Sm., was a Phytophthom and 
transfer the species to that genus. The organism is known to-day 
as Phytophthora citroplithora (Sm, & Sm.) Leonian. 

PATHOGENICITY 

Fawcett found that inoculation into sound trees with bits of dis- 
eased tissue transmitted the disease with all its characteristic symp- 
toms; but, however, only diseased tissue from the marginal fringe 
of the killed bark of active lesions was capable of transmitting the 
disease. He also made inoculations with bits of lemon fruits affected 
with brown rot and produced the disease. The author, after isolat- 
ing the fungus from diseased trees, inoculated ripen lemons, and the 
characteristic brown rot was produced. Reisolation proved the fun- 
gus causing it identical to that found in the diseased trees. 
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life history 

The life history of the fungus is very simple. 

When the soil is wet the mycelium is capable of producing spo- 
rangia and spores. If diy periods follow, the sporangia remained in 
a resting stage until favorable conditions return; however, during 
this time the fungus reproduces by means of pieces of its myeelimn, 
and the disease is transmitted easily to the bark and fruits. 

During wet seasons, the sporangia, which are produced in the 
soil discharges biciliate motile spores which svdm about, reach the 
bark, or fruit lying close to the ground and readily geinninate, 
producing mycelium again. The organisms do not produce sporangia 
either in the bark or in the fruit. All attempts to hnd the sexual 
stage of the organism have failed. The author observed structures 
similar to what should he the sexual stage, but there were not con- 
vineely of their identity. 

Pathogehesis 

INOCULATION 

The main sources of inoculation are the mycelium found in the 
soil, bark and fruits, and the spores which are only found in soil. 
Chlamj’dospores are also found on the soil and serve as inoculon. 

According to Fawcett, the period of inoculation of the fungus va- 
ries. With several inoculations he produced the characteristic dis- 
ease after four months, in other instances, after six months. He re- 
corded the deafh of a lemon tree after eighteen months from inocu- 
lation. 

saprogenesis 

Phijtophfhora citrophfhova lives saprophyticaliy in the soil debris 
only and here produces spores and ehlamydospores. 

inoculation 

The sporangia, ehlamydospores and mycelium are carried by the 
water to different places of the orchard and the spattering rains, 
tools and animals will probably transport them and infect the sound 
trees. 


Characteristics op the Fungus 

Four different culture media were used to study the fungus. 
These were: corn-meal agar, com-meal agar pins 5 per cent citric 
acid, moist clay soil and Cook II media. Sporangia could not be 
produced in any of these media ; even all trials with the moist clay 
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soil failed to produce sporangia. The organism grew more luxuriantly 
at room temperature from 77 °F average, in the corn-meal agar plus 
5 per cent citric acid. Twenty-four hours after inoculation the fun- 
gus grew about % i^ich, concentrically; at 48 hours was 1 inch; at 
72 hours, 2 inches; at four days all the petri dish was covered with 
mycelium. Cultures after four weeks old turned to an ashy color. 
The mycelium is non-septato, profusely branched and cottony. la 
young cultures it is pure white, but as the culture becomes old it 
turns gray and ashy. The author examined the solid cultures daily 
and no sporangia were noticed from the first day of inoculation to 
six-week-old cultures, which were then left aside. The material was 
obtained from diseased trees in the Eugenia Grove, near the town of 
Anaseo. 

^laterial from different parts of the tree was tried in the follow- 
ing way : diseased tissue from the lesions and from 6 inches and one 
foot away from the lesion, respectively, were used. In no instance the 
tissue from itself produced the fungus, but only the material gathered 
from 6 inches and 1 foot away produced the characteristic mycelium. 

After the writer failed to obtain sporangia from wet-soil cultures, 
a new method was developed. TJiis method consisted in concentrat- 
ing the c'om-meal agar in the center of the petri dish forming a 
round mass of about 2 inches in diameter and ^4 i^ich thick, leaving 
a margin between this mass and the petri dish of % inch. In this 
place, sterile water was poured. An inoculation was made with a 
bit of the mycelium in the center of the mass and from then on, the 
culture was examined daily. After 5 weeks, when the winter became 
slimy, sporangia were abundantly i)roduced. Continued examination 
showed that 6-7 weeks the sporangia became scarce while a flush of 
chlamydospores and conidia were conspicuously abundant. The spo- 
rangia observed were lemon-shaped, in some eases elongated while 
in others more rounded with a protuberance at the tip. Intercalary 
sporangia wei'e found in some occasions and sporangia with two pores 
were observed. They showed a wide range in size and shape, hut in 
the average they were 8 u long and 6 u wide. The clilamydospores 
range from well-rounded ones to elongated and averaged 6 u in di- 
ameter. Spores were seen germinating and they were of approxi- 
mately the same size as the chlamydospores. The sp’orangiophores 
were rather short; 2 u in length, but there were some which at- 
tained 16 and 18 u. 

In the first attempts to isolate, the organism always an infection 
of a Fusamm species was present ; according to Fawcett the second- 
ary infection of the Fusantm species slightly increases the injury of 
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F. citrophfhora. The only way of getting rid of this secondary in- 
fection was inoculating healthy lemon fiTiits with the mixed cul- 
ture after which P. citroplithora remained alone in the inoculated 
lemons, isolating from this the fungus in pure cultures. 

Epiphytology 

Giimmosis caused by P. cifrophihora needs several factors in order 
to develop in an orchard. The factor of prime importance is mois- 
ture, the secondary ones being: injuries, favorable temperature and 
the resistance or susceptibility of the stock used. The injuries of 
any nature are not essential for the rapid development of the dis- 
ease ; whenever moisture and favorable temperature prevail, the fun- 
gus enters the bark easily. 

]\Ioisture is the essential factor for spreading the disease. For 
example, in the Eugenia Grove, the trees are budded low, it rains 
abundantly, from 70 to 80 inches annually and the water table is 
often found at 1 to foot below the surface. This is a favorabl^^ 
place for the development of the disease. 

Control 

PREVENTION 

In all diseases, the methods for prevention are the cheapest and 
most easily carried out, but they are often neglected by the growers. 
There has been formulated some veiy good methods for the preven- 
tion of gummosis. These are: (1) plant the trees in mounds, in this 
way the tree will have its roots well exposed and, therefore, afford 
less chance for the development of the disease; (2) by avoiding in- 
juries of any sort to the bark or crown roots; (3) providing a good 
drainage system, and, finally, (4) used, where possible, resistant stocks 
such as sour 'oranges. 

Other methods are: paint the basal part with Bordeaux paste, 
and, in places where irrigation water is used, dig the soil among the 
main roots and leave a circular ridge around the tree. 

Another method w^hieh has proved very successful is tree surgery. 
This consists in scraping the bark slightly to see the extent of the 
infection. Then the ''invaded area^", or brownish zones, is dessected 
out with a heavy knife cutting thim the wood about % to 1 inch 
beyond the invaded zone on the sides and from 1 to 2 inches beyond 
both at top and bottom. The cut above and below are made at an 
acute angle. Then the wound is desinfected by any of the commer- 
cial desinfeetants such as Bordeaux paste, using 1 pound copper sul- 
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fate and 2 pounds rock lime to iy2 gallons of water. Protexol may 
be used also. After this treatment, the purpose of which is to kill 
spores or mycelium present, the wound is painted. 

College of Agriculture and Mechanic Arts, University of Porto 
Pico, Rio Piedras, P. R. 

Explanation of Plates 

PLATE XVII 

Grapefruit trees at Hacienda Eugenia showing effects of Phy- 
tophthora ciiripliora infection. 

PLATE XVIII 

A. — The mycelium showing its non-septate condition and its habitual 

way of branching. 

B. — Usual type of sporangia at several stages of development. 

C. — Sporangia and chlamydospores allowing their characteristic forms 

and shapes. 
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THE DAMPING OFF OF TOBACCO AND ITS CONTROL 
IN PUERTO RICO 

By J. A. B. Nolla, B.S.A., M.S. 

The paper deals Avith a very severe disease of tobacco seedlings 
in Puerto Rico, two organisms, Pythium cleharyaniim and Phyiop- 
tJiora Parasitica var. nicoiinae having been found to be causal agents. 

The symptoms produced by two pathogens are very similar and 
are mainly of the necrotic type. Small seedlings when affected usu- 
ally rot completely while larger seedlings may show other symptoms. 
On the latter, small, lens-shaped 'or elongated lesions, or large necrotic 
areas which often cause the girdling of the stems, are evident. Af- 
fected seedlings occasionally send out roots above the lesions in an ef- 
fort to recover. If infected with Pytlmim debaryanum such seedlings 
may develop into normal plants when transplanted, but if the lesions 
are produced by P, ParasiUca, death takes place within a short time 
after transplanting. In infections by P, Parasitica^ a leaf spot is 
usually part of the symptomologieal picture. 

Of the environmental factors which favor the spread and severity 
of the disease, probably the most important is moisture ; while tem- 
perature, not being a very variable factor in Porto Rico, at least be- 
low the limits which might hinder the development of the patiiogens, 
seems to be of less significance. When adequate moisture relations 
are maintained, the disease appears to be equally severe during all 
seasons of the year. It is maintained that the disease spreads very 
rapidly and with great severity in thickly sown beds. 

The known methods of eradication and protection for this disease 
and their merits in Puerto Rico are discussed. 

The spread of the disease may be cheeked in some instances of 
light infection by drenching diseased areas with a 1 to 30 formalde- 
hyde solution, but it is clear that protection can not be afforded by 
this means when the spores of the fungous agents have been dissem- 
inated by surface currents 'or drainage water prior to the treatment. 

For tohace’o seed-beds a successful fungicide or soil disinfestant 
should he of continued action and should either eradicate the patho- 
gens from the soil or protect the seedlings from infection up to the 
time of transplanting. Formaldehyde and steam disinfestation are 
effective methods when reinfestation is prevented. Their use in 
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Puerto Rico is not practicable because of the hig’h cost of application 
and because in that island the system of seed-beds is such that reinfes- 
tation can not be prevented. 

In experiments under controlled conditions, copper stereate, Us- 
piiiun, Bayer dust, copper sulfate, copper fl'ousilicate and acetic acid 
have proven to be ineffective in controlling the disease. Trials with 
Corona copper carbonate (about 20 per cent metallic copper) at dif- 
ferent rates of application show that fairly satisfactory eradication 
and protection is afforded with two applications of four grains of the 
dust, one a week before sowing the seed, the other two weeks after 
germination. In field trials when the dust is applied after the dis- 
ease has started, the treatment is ineffective. 

Experiments with Bordeaux mixture (4-4-50 and 5-5-50) have 
proven the effectiveness of this fungicide as a soil disinfestant for 
damping-off in tobacco. Two applications should he made, 'one a week 
before sowing the seed, and another two weeks after germination, 
the rate of application being one-half gallon of the mixture for every 
square foot of bed surface. 

Wlieii copper fungicides are applied to the soil on beds soon after 
a crop of seedlings has been grown, injury to seedlings of the sec- 
ond crop results. Such injury does not occur when the chemicals 
are applied to a Soil which has not previously gro^TO tobacco. The 
injury results in imperfect germination, and in yellowing, stunting 
and a defective root system of the seedlings. Such a condition is 
attributable to indirect action of the copper compounds which may 
either react with substances excreted into the soil by the seedlings 'of 
the preceding crop, or may affect the soil flora in a deleterious way. 
A hindrance of the activities and development of the beneficial soil 
microorganisms may cause starvation of the seedlings. 



THIELAVIOPSIS PARADOXA; AN IMPORTANT DISEASE 
OP SUGAR CANE 


By Melville T. Cook, Plant Pathologist, 

Insular Experiment Station, Eio Piedras, Puerto Eico. 

The rotting of seed cuttings of sugar cane, caused by this fungus 
led to the studies which are recorded in this paper. A review of the 
literature shows that poor germination of seed cuttings of sugar cane 
have been studied in other parts of the world and have been attrib- 
uted to many causes, such as Colletotrichum falcatum in Louisiana 
and India, to Marasmius plicatus in Louisiana, to Marasmius sacchari 
in Puerto Bico, to Geraiostomaella adiposum in India, to Ladodiplo-, 
dia theobromm in Philippine Islands and Thielaiopsis paradoxa in 
many places. 

The first record of this fungus was not from the tropics but from. 
France where it was described by De Seyenes in 1886 under the name 
of Sporoschisma paradoxum. In 1892 Saccardo gave it the name of 
Chalam paradoxa (De Seyenes) Sacc. 

In 1893 it was reported from Java by Went under the name 'of 
Thielaviopsis ethacetica, by which it is known in much of the litera- 
ture. He also gave it the common name of pineapple fungus because' 
it produced an odor in the decaying cane similar to ripe pineapples^ 
This is the first record of the fungus in the tropics and the first 
record of its attacking cane that has come to the attention of the 
writer. In 1904 von Hohnel recognized the fungus described by 
Went was the same as the one described by De Seyenes and made 
the new combination Thielaviopsis paradoxa (De Seyenes) Von Hoh- 
nel. In 1928 Dade reported the results of studies on a fungus 'on 
the Gold Coast of Africa and the finding of what he believed to be 
the perfect stage. As a result of these studies he made the new com- 
bination of Ceratostomaella paradoxa (De Seyenes) Dade. In con- 
sideration of the fact that the predominant stage of the fungus is 
Thielaviopsis paradoxa, the writer will use that name. 

The fungus has a very wide geographical distribution and attacks 
a large number of plants, including areca palm, oil palm, date palm,- 
coconut palm, pineapple and banana. 

In 1893 Masses published a paper ‘‘On Trichosphaeria sacchari. 
Mass., A fungus Causing a Disease of Sugar Cane’’, as a result of 
studies on material received from the British West Indies. The text 
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of this paper indicates that the author confused two or more species 
in his description and some Of his drawings are evidently of T. para- 
Soxa. A part, of his description of the behavior of the fungus cor- 
responds veiy well to that of T. paradoxa. He says,— 

Although a true parasite, in the sense of destroying perfectly healthy, living 
tissue, the fungus almost invariably commences as a saprophyte, the conidia 
germinating on the remains of dead leaf -bases scars formed by broken lateral 
branches, roots ^c., the hyphae afterwards passing into the living, uninjured tis- 
sue of the cane; and judging from the fact that the disease is always most 
mature at the lower and older portions of the cane, it is evident that the fungus 
effects an entry by the means indicated. The cultures described also prove that 
the fungus can pass through the entire cycle of its development as a saprophyte. ’ ’ 

Three years later Went 'of Java published a paper entitled ''Notes 
on Sugar Cane Diseases” in which he criticized the work of Massee. 
He says . — 

most cases this disease only attacks cuttings, though it may be found 
in the stems of half-grown or full-grown cane too, if these are damaged; but 
thifl last mode of occurrence of the disease is rare. ’ ’ 

«*«»*•* 

^^The paper by Massee on Triehosphaeria sacchari g&ve me the impression 
that what he calls the macro- and micro-conidia of this fungus are similar to or 
very little different from the form which I have described as Thielaviopsis atha- 
eetiaus. This opinion was confirmed by the material I received from the West 
Indies containing so-called macro- and micro-eonidia of Triehosphaeria, which 
could not be distinguished from my ThielaviopsisP * 

««*«*»• 

^ * Thielaviopsis ethaeeticus is a general saprophyte, behaving sometimes as a 
wound parasite, and then causing the pineapple disease of the sugar cane in 
JFava. ' * 

Butler (1906) of India wrote as follows, — 

**One of the most serioiis cane diseases of Java is that caused by this 
fungus. It Attacks chiefly planted-out sets, which are rotted by its action and 
consequently fail to germinate. Cut or bruised canes that are exposed to its 
attacks are readily infected, and hence the danger to which canes reserved for 
seed are exposed, while they are stored or in transit, is considerable. Through 
the unbroken rind of the culm infection appears rarely to occur. 

'Johnson and Stevenson (1917) of Puerto Rico say that, — 

*^The injury caused by this fungus is restricted to the cane cuttings. An 
affected cutting is usually killed either before any shoots are produced or before 
the new shoots can establish themselves on their own roots. The loss due to 
this disease varies considerably, depending upon the variety of cane, moisture 
<Kimditiona in the soli, and possibly other factors. . . Not all seed which fail to 
germinate have been invaded by this fungus, but it is responsible for the death 
of a large proportion. Out of one lot of dead seed exainined, twenty-five per 
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cent showed this disease and another lot but ten per cent. The loss in some 
instances, however, must be much higher. Of healthy seed groAving under normal 
conditions a negligible per cent will be attacked. The disease makes great head- 
way AAdienever conditions for prompt germination are lacking, and become espe- 
cially severe if the seed has been left in piles or sacks for some time after 
cutting. Eor this reason all seed that is to be shipped or which it is not pos- 
sible to plant at once should be treated.’^ 

Edgerton and Moreland (1920) of Louisiana published a bulletin 
on effect of fungi on the germination of sugar eane in which they 
said, — 

* ^ TMelaviopsis pavadoxa occurs very sparingly in Louisiana and as yet does 
not seem to be responsible for much deterioration.’^ 

Lee (1022) of Hawaii writing of T. pamdo.ru in Philippine T‘a- 
lands says, — 

^‘One of the most serious diseases of sugar cane is the so-called pine-apple 
disease. The affection is found most commonly in the cuttings, and frequently 
results in the failure of 50 to 75 per cent of the seeds to germinate. Not in- 
frequently a complete failure results. Plants that do gi*OAv from diseased cut- 
tings are generally diseased. In the early stages of infection, diseased cuttings, 
when split open, are seen to be characterized by a reddening of the tissues, 
usually in blotches. In advanced eases the red discolored areas turn black with 
reddish margins and a pineapple odor is gi^^en off. Such cases may also have 
a black mold produced in advanced portions of the infection. Frequently a red- 
dening of the stalk is produced on the eane seed. ’ ’ 

Lee (1922) of Hawaii writing of T. pavadoxa in Philippine 
Islands says, — 

^ * Many fields have been observed Avhich had to be entirely replanted or which 
were entirely abandoned due to lack of germination of the seed caused by this 
disease. Such loss is in most eases entirely unnecessary.” 

Cottrell-Dormer (1925) of Australia wrote, — 

^‘It has been responsible for rather serious damage over an area of one or 
two acres of hea\y black soil. This disease is a very well knoAvn one in other 
countries, and has already been recorded for Queensland. It is a disease of the 
set and is caused by a fungus which infects tissues of the plant and prevents it 
from germinating. ” 

T.he disease in Puerto Rico attracted the attention of the writer 
first during the winter of 1927-28 when he received many complaints 
.concerning poor germination. An investigation showed that Thiela- 
viopsis paradoxa was the cause of this p'oor germination and that it 
was most severe in cold, wet clay soils. No severe outbreaks have 
been reported since that time. The disease and the fungus causing 
it have been the subjects of study ever since that date. 
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Inquiry coneemings poor germination in previous years showed 
that in the opinion of the giwers the poor germination was due to 
poor seed cuttings. The writer is inclined to believe that poor ger- 
mination in most cases has been due to this fungus combined with 
unfa.vorable soil and weather conditions. It is the common practice 
of the Puerto Eico growers to use seed cuttings with three buds and 
tests have shown that three bud cuttings are more satisfactoi’y than 
two or one bud cuttings. This appears to be due to the rapid de- 
struction of short cuttings by this fungi before the young plants can 
become well established. The dipping of cuttings in Bordeaux mix- 
ture which has been practiced to some extent here and in other places 
has no doubt been advantageous when the cuttings were dipped before 
they became infected. When the cut surfaces of short seed pieces 
which are used for experimental purposes are dipped in melted para<- 
tine or tar, the germination was almost or entirely perfect. 

The fungus grows readily as a saprophyte, as stated by previous 
workers. It penetrates wounds of healthy cane and destroys the cell 
walls of the parenchyma tissue. The first symptoms of the disease 
is a reddening of the tissues, followed by blackening and a complete 
breaking down of the parenchyma. In most cases, pure cultures can 
be obtained from the inner-blaekened tissues of these cuttings, show- 
ing that the fungus alone is capable of destroying the tissues. Other 
organisms, especially bacteria, can be obtained near the cut surfaces. 
The fibro-vascular bundles withstand destruction for a very long 
time. Wlien the rind is cut through and the cane broken, these 
bundles can be pulled out in mass like the .hairs of a brush. 

Field planting at interAnls of six or eight weeks have been made 
over a period of about two years, using both infected and uninfected 
^:eed cuttings. Each seed piece had three buds which is in accordance 
with the planting practice in Porto Rico and were of about the same 
age. Fitly cuttings of each variety vrere used in each test. After 
six or eight weeks the cuttings were lifted, examined and ’of the 
number of buds germinating on each piece recorded. These studies 
show : 

(1) Thielaviopsis paradoxa is the dominant factor in poor germi- 
nation in Porto Rico. It lives as a saproph^^’to on the old canes and 
is an active wound parasite. 

(2} It is most severe during the cooler months of the year. In 
fact it is rather difficult to get cultures from the lowlands during 
the summer months and cultures in the laborat^iry die out. The or- 
ganism is abundant and vigorous in the higher elevations where the 
temperature is lower during the summer months. 
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(3) The destruction of seed cuttings is greatest in the wet, pooriy 
drained soils. 

(4) Short seed pieces are usually destroyed more rapidly than 
long seed pieces of corresponding ages. 

(5) The loss of short seed pieces in experimental work and in 
the propagation of a new variety is sometimes very high. This can 
be prevented by dipping the freshly cut ends in Bordeaux mixture, 
paraffine or tar. 

(6) The losses from year to year are not equally severe. Some- 
times the losses are very high and sometimes very low, depending 
on local condition, but always; higher than the grower believes them 
to be. 

(7) Other fungi and bacteria are more or less common on the 
decaying cane, but I have no doubt that Thielaviopm paradoxa is the 
dominant factor in Porto Ric'o. 

(8) Masamius sacchari is sometimes quite common; the mycelium 
forming a net work on the seed pieces and killing some of the buds, 
but I am unable to say just, how important it is. 

(9) T.he fact that T, paradoxa, which tlmves best during the pe- 
riods of low temperatures in Porto Rico, is not more destructive in 
the extreme northern and southern ranges of sugar production, would 
make temperature studies on the organism in different parts of the 
world very desirable, 

(10) It is very evident that any organism that rots the seed pieces 
or kills the young buds will reduce the percentage of germination. 
Also, it is evident that the cut ends of seed pieces are ideal for the 
penetration of semi-parasitic and rot organisms. 

(11) My studies in Porto Rico indicate that Thielaviopsis paror 
doxa is the most important organism in reducing germination. That 
it is most severe in poorly drained soils and during the cool months 
of the year. Marasmiiis sacchari attacks and kills buds and young 
shoots and is probably second in importance. 

(12) Comparative studies 'on causes of poor germination in dif- 
ferent parts of the world might gives us some interesting results. 
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BIA.RASMIUS SAOCHARI; A PARASITE ON SUGAR CANE 

By Melville T. Cook, Plant Pathologist, 

Insular Experiment Station of Puerto Eico. 

Marasmius sacchmH was discovered in Java and described in 1895 
by Wakker wlio believed it to be a parasite on sugar cane and the 
cause of a disease of the roots. His ideas have been very generally 
accepted from that time to the present, but some few workers have 
questioned the parasitism of the organism and its importance as a 
pathogene. These differences of opinion led the writer to conduct 
the studies which are recorded in this paper. 

The Java growers and their scientific advisers did not believe that 
this fungus was the lone cause of the troubles they were having at 
that time and employed Dr. Z, Kameriing to devote all his time to 
the problem. His studies from 1900 to 1903 resulted in several pa- 
pers and a book on root diseases of sugar cane. He suggested soil 
conditions, poor aeration and mechanical injuries are the true causes 
but his evidence has not been considered as conclusive by the students 
of the subject. 

The second report of the disease was from the West Indies where 
it was studied by Howard of the Imperial Department of Agricul- 
ture from 1899 to 1902. He accepted the work of Wakker but he 
did not demonstrate the pathogenicity of the fungus. He said, — 

‘‘Til© common root disease of the sugar cane in Barbados is caused by the 
fungus Marasmius saoohari Wakker, the mycelium of which is able, under certain 
conditions, to overcome the growing point tissues of the developing roots of the 
cane. ^ ’ 

He described the symptoms as follows,— 

“Black elliptical areas, surrounded by a reddish border, are also abundant 
on the leaf-sheaths, which are in some eases slimy to the feel on the inside after 
a rain, wben hard, yellowish, spherical bodies, about the cize of a small pea, 
attached to the outside of the leaf-sheaths by whitish threads are to be seen.’^ 

In his discussion he states the sporPphores follow the rains and 
that they dry up quickly; that the mycelium is septate with clamp 
connections; that the root cap and cortex are invaded by the my- 
celium and the tissues killed; that the periblem and pieuroiie are 
invaded and the growing point destroyed; that the undeveloped robts 
are marked by brawn spots; that new shoots may be killed; that 
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the vascular bundles may show gumming ; and that the pea-like bodies 
are sclerotia. 

He also states that the spore germinate in cane extract in 90 
minutes and form stellate colonies; that crystals form at the grow- 
ing ends of the mycelium in about seven days; that some 'of the 
filaments become gelatinous in about 12 days, which probably accounts 
for the cementing of the sheaths; that rhizomorphs are formed 'on 
the sides of the glass containers ; that it becomes dormant very read- 
ily ; and that he demonstrated that the sporophores were developed 
from the mycelium. 

in his discussion of the symptoms, he said that the diseased canes 
were dwarfed and tended to throw up young shoots; that the dead 
leaves adhered to the stalk and were cemented together by a white, 
musty smelling, fungoid growth. The canes could be pulled easily, 
owing to the destruction of the roots and were very light. The roots 
do not develop or stop gromng very early. The lower leaf bases are 
difficult to remove. The vascular bundles are reddish in color. As 
the canes mature, cavities are formed in the internodcs and become 
filled with the mycelium of the fungus. 

Cook and Horne (1907) rep'orted a root disease from Cuba which 
was apparently due to Maramius, The following year, Horne re- 
ported M. saechari. 

Levdon-Brain (1905) reported a Maras^nim from Hawaii which 
he believed to he t.he same as M. sacchari of the West Indies. The 
following year, Cobb classified this fungus as a variety under the 
name of Haivaiiensis. 

In 1909 Cobb wrote as follows: 

Since that bulletin was published other specimens of Marasmius have beea 
found on the island of Oahu that correspond more nearly with the Javanese 
species, and leave no doubt that we have in Hawaii the same fungus that causes 
the root “disease of Java and the West Indies, as reported by various observers. 
It seems possible that the variety Hawaiiensis may have to be raised to the rank 
of a species, as the differences are even more marked than I had thought from 
a reading of the descriptions of the species sacchari.*^ 

‘‘In the variety Hawaiiensis the young fructifieactions were white, while in 
certain specimens, found later, they are broken. While the upper surface of the 
pilens in variety Hawaiiensis is smooth, in the specimens here referred to it is 
radially fibrous, the color being light brown and the fibres hardly projecting suffi- 
ciently to produce an actual hairiness.’’ 

“These specimens of the true M, sacchari are quite as large as the speci- 
mens of the variety Hawaiienses described in Bulletin No. 0, and therefore ex- 
ceed the dimensions given in the original descriptions of the Javanese species,” 

‘ ‘ They accord more nearly with the size of the specimens of Jlf , sacchari 
found in the West Indies.” 
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In 1908 Pulton reported Marasmius plicaius Wakker as being the 
cause of heavy losses in L/ouisiana. Some years later Rinkiug re- 
ported this species growing on rotted stems in the Philippine Islands. 

Edgerton (19.10) wilting of the root rot caused by Marasmim 
pUcattis says: 

^^This disease attacks both the cuttings and the growing cane. On the 
growing cane, it kills the roots and grows in between the lower leaf sheaths. 
The leaf sheaths are not shed as is the case with healthy cane, but remain glued 
together around the stalk. If some of these are pulled apart, a network of white 
mycelium will be seen between ,theni. ’ ’ 

^‘On the cane which is used for seed, this disease will also derelop. I have 
seen it to some extent in nearly every batch of cane w^hich has been sent me 
this year. The mycelium enters the cut ends of the stalk and growls through 
them. The disease is readily told by the presence of the white strands of myce- 
lium which may be on or in the stalk. Sometimes the eye is killed before ger- 
minating, and sometimes the young plant is killed after germination.’' 

Johnson and Stevenson (1917) imblished a paper on sugar cane 
fungi and diseases in Puerto Rico in winch they record Marasmius 
saccliari Wakker, Himantia sfellifera Johnston, Odontia saccharicola 
Burt and 0. sacchari Burt growing at the base of cane stalks and 
apparently attacking the roots. 

They saj: 

**The exact status of root diseases with respect to the parasitism of Ma/ras- 
miuSf Kimmitia, Odontiaa and possibly other forms is uncertain, and while it is 
generally held that Marasmius at least is a true parasite, really definite evidence 
if lacking. Studies under control conditions must be carried out working with 
pure cultures of the fungi which has not yet been possible.” 

In their discussion of Marasmms sacchari, they said, — 

”The injury caused is primarily upon the roots. The mycelium enters the 
roots, disintegrates the tissues and prevents a proper absorption of water and 
nutriment from the soil. As a result of this injury to the roots there is the 
secondary effect upon the development of the plant. According as the attack is 
severe or mild, the host shows a varying amount of leaf curling, a dwarfing of 
the stool, and often an early succumbing to less vigorous parasites such as Me- 
laneonium. 

Injury to the roots can be ascertained by direct examination, a slow tedious 
process, or to a certain extent can be diagnosed by symptoms above ground. 
The fungus itself eventually appears on the cane above ground, growing within 
and upon the lower leaf-sheaths, sometimes one-half or two-thirds the height of 
the stalk. The external appearance is a white mycelial growth, which is con- 
spicuous by its rather smooth membranous appearance in contrast to a distinct 
filamentous growth. Tearing away the affected leaf -sheaths reveals the fact that 
they are decayed, and are glued together as it w'cre by the membranous growth, 
to the underlying sheaths and the stalk. The decay of the lower sheaths may or 
may not in itself be of great importance, but the binding of the lea^-sheath to 
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tbe stem is verj undesirable from the view point of the mill worker who prefers 
clean cane. 

‘^Tliis fungus, like some others, appears to make great headway w'hen once 
it has attained a strong foothold on the host. Thus the fungus may develop well 
on plant cane without doing appreciable injury, but may increase its foothold 
on the ratoons so as to do double the injury. As a result of this action it is a 
common sequence that plant crops are fair in certain localities, the first ratoon 
is considerably poorer, and the second ratoon often dies out completely. The 
damage may be restricted to one or a few stalks on a stool, or more commonly 
it may affect an entire as well as one or more adjacent stools to form the char- 
acteristic spots, or more rarely large portions of the field are entirely affected.’’ 

^^Tiie injury to the plant may be considered threefold: the growth of the 
plant is checked often to the point where no merchantable cane is produced, the 
matter of clean cane is rendered difficult, and the cane becomes more susceptible 
to other diseases.*’ 

The geographical distribution of M. sacchan and related species 
may be summarized as follows, — M. sacchari has been reported from 
Java, India, Australia, Formosa, Hawaii, Porto Eico, Jamaica, Lesser 
Antilles, British Guiana and South Africa. M. plieafus from Java, 
Philippines and United States: M. sienophyllm from Santo Domingo 
and Lesser Antilles ; Marasnvius sp. from Fiji, Central America and 
Brazil; and Hypochmos sacchan from Cuba and Jamaica. 

Matz, Earle and some others did not believe that M. sacchan was 
an important parasite. In 1920 Earle said: 

Maras mius is at best a very feeble parasite. It may over-run new healthy 
roots or other organs without killing them.” 

After a discussion of BMzoctonia* and Pythium he says : 

Nothing could be more convincing than that these heretofore unsuspected 
species and not Marasmius and its allies are the true root-killing agents.” 

Matz (1920) said: 

was noticed that in the Marasmius pots, although the white threads of 
the fungus had penetrated through the upper three or four inches of soil, the 
growing roots of the cane seed were not affected in any unusual way. Mycelium 
was observed on some roots but no rotting took place. However, after three 
months from inoculation there could not be seen any appreciable difference in 
the growth between any of the inoculated plants and those used as checks.” 
* * * <«Four months from inoenlation the pots inoculated with Marasmim 
produced the fruiting stage of the fungus at the same time the cane plants were 
among the tallest and most vigorous ones.” 

When the inoculated plants were removed from the soil, Matz 
states that — 

”in the ease of Marasjnius^ nitiiougli the fungus myceliuin Avas plainly visible 
in amongst the soil particles, yet the roots did not show as much decay as in 
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the first two (i. e. BMsoctonia and Pythium). * ^ ^ The roots of the check 

plants were normal. 

In speaking of another experiment he says; 

Although the fungus mycelium of Marasmius was in contact with the roots 
there were no signs of decay in them.’’ 

Van der Bijl (1921) of South Africa says: 

soil fungus common in cane fields is Himantia stellifera, ^the stellate 
crystal fungus’. This fungus is evident at the base of the cane, cementing the 
basal leaves together, and when the cane stool is opened interwoven white threads 
of the fungus are also seen in the ground between the cane roots.” 

^‘In smothering the young buds the fungus lessens the stand in ratoon crops, 
and it has also been observed to prevent the growth of planted cuttings.” 

'*It is responsible for killing the rootlets, of the cane, and it thus weakens 
the plants and makes them more liable to attacks by other fungi; and with a 
diminished root system the plants are in periods of drought not in the best posi- 
tion to obtain from the soil the water it still contains. Plants having their roots 
attacked by this fungus invariably suffer more from the effects of drought.” 

” Under the microscope this fungus is easily distinguished from all others 
by the stellate crystals which are borne on branches of the vegetative threads of 
the fungus. These crystals have given the fungus the popular name of 'Stellate 
Crystal Fungus’.” 

"In addition to cane, the fungus has been observed on the 'umthente’ grass 
(Imperata arundmacea) ^ and it probably occurs and vegetates on other grasses 
as well.” 

' ' On cane the fungus is of the nature of a weak parasite and control methods 
should aim at thorough cultivation to ensure a vigorous growth of cane, conserva- 
tion of soil moisture, and aeration of the root system.” 

In 1921 there was a severe outbreak of root rot on EK 28 in 
Java, which was studied by Dr. J. Kuyper. In his opinion th^s dis- 
ease was not due to a parasite but to soil conditions and to stagnant 
water in the soil. 

Matz (1921) of Porto Rico described and discussed the relation- 
ship of several species of Bhizoctonia to root rots and Bourne of Bar- 
bados gave proof of the pathogenicity of R. solani and E. palida. 
Bourne said: 

"The writer has confirmed the observations made by Matz relative to the 
absence of the fungus Marasmius sacchari, Wakker, binding the basal leaf sheaths 
to the stalk in otherwise typical cases of root disease. Indeed, in some instances 
other common saprophytic fungi, e. g., Trichoderma lignonum were present to the 
exclusion of Marasmius. Thus it is evident that in Barbados as in Porto Bico 
the presence of either one or both of these latter fungi commonly associated with 
decaying leaf sheaths and cane bases is of no significance whatever and may or 
may not be associated with typical eases of root disease, depending on whether 
they happen to form part of the fungus flora of the soil giving rise to root 
diseased plants. Some plants are so seriously attacked that they are only about 
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one-half the size of those in their immediate vicinity which apparently have not 
yet contracted the disease but which did so a few weeks aftciwards. The yel- 
lowish unhealthy appearance of the leaves of these attacked stools was very signi- 
ficant when a comparison was made with those plants which were not yet suffer- 
ing from the disease although growing in the same field quite close to the former. 

^^Marasmkis saechan has never been isolated from freshly diseased and dying 
cane roots but only from dead ones.’* 

Nowell in Ms Diseases 'of Crop Plants in tJie Lesser Antiller (pub- 
lished about 1922 or 1923) says: 

Instances have on several distinct occasions come.imder the observation of 
the writer in young plant canes in Barbados, and recently in fields of first ratoons 
in Trinidad, in which plants growing in good well- tilled soil and previously 
healthy and vigorous have rapidly failed, and ha,ve been found to be heavily 
infested with Marasmius, not only on the roots and leaf -sheaths, but in the tissues 
of the basal joints of the cane. In such eases tbe fructificactions of the fungus 
have been produced wdth unusual readiness and in considerable quantity.” 

'^The attacks on plant canes have occurred in somewhat scattered stools 
during the dry season. On one occasion numbers of stools Ba. 6032 were quite 
killed out in this way, w'hile j)lants of B-6450, in the same field, which were 
not nearly so forward, were unaffected. The basal joints, and the sprouting buds 
in all stages -were internally reddened and filled with Marasmivs mycelium. This 
type of disease agrees with the effects of Marasmius sacehari as first described 
by Wakker in Java, where the ordinary West Indian type, presumably owing 
to the scarcity of ratoons, does not seem to be familiar. In Barbados M. sac- 
ehari was the species met with in the eases described.’’ 

''The most striking instance seen in Trinidad was in a field of Hill’s Seed- 
lings 6 to 12, unusually well-grown first ratoons in deep and fairly heavy loam, 
sufSeiently drained. Very many of the large canes were badly infested or com- 
pletely rotted for several joints at the base, the parts above remaining sound 
until dried up by the cutting off of their supply of water. The young leafy 
shoots were also dying upwards owing to infestation in thoir base. The stools 
were exceedingly loose in the soil, and many were turned out by the weight of 
their own canes. An unidentified species of Marasmius, with bluish black stalks, 
was fruiting abundantly from the roots, the root ^ eyes’ on the stem, and the 
yoimg shoots. Other fungi were not conspicuous.” 

"While no proof can be offered, the cases d(‘ser!l)e(l, and others similar, 
present the appearance of active parasitism by Marasmius species. The Barbados 
examples were attributed to the iveakening of resistance by drought, and stools 
not completely killed recovered after rain. The sudden failure of the Trinidad 
field described could only he attributed to the effect of a second dressing of 
sulphate of ammonia on a soil already almost depleted of its small supply of 
lime. ’ ’ 

Lyon (1923) of Hawaii piibli^ed a paper in whieli he said, — 

"An intensive study of root-rot in, the field and laboratory conducted by 
Larsen and Lyon served to demonstrate that Ithyphallm * and MarasmAm had no 

* T&is fungus was reported as the cause of a root-rot in 1906, but further studies have 
failed to prove its pathogenicity. 



MARSMIUS SACCHARI; A PARASITE ON SUGAR CANE 


219 


primary connection with epidemic root-rot in Hawaii and that other fungi were 
responsible for the destruction of the cane roots. These fungi were taken up in 
turn but each failed to qualify under test as the primary cause of root-rot. Fin- 
ally by transferring diseased cane stools from diseased to healthy fields, it was 
demonstrated that these fungi could not materially check the growth of the cane 
plant if the soil conditions were right. Evidence deduced from extensive field 
studies and many experiments performed seem to prove that the cause of root-rot 
in Hawaii was some non-parasitie factor resident in the soil and to indicate that 
this factor was in the nature of a poison.’’ 

^^It is a fact recognized by all pathologists that the ultimate destruction of 
the tissues of the root system is brought about through the action of organisms 
dwelling in the soil. This is, of course, the fate of all roots that die from any 
cause ^vhatsoever, so the decay of roots induced by organisms does not, by any 
means, prove that the death of the roots was due to these organisms. Among the 
organisms found in cane roots in areas where root-rot is prevalent are several 
forms with pronounced x^arasitic abilities. They arc capable of attacking, and 
do attack, live cane roots, bringing about the destruction of the latter. The only 
question is: can they, unaided, destroy the roots rapidly enough to produce root- 
rot in cane? Some pathologists say that they can, while others say that they 
cannot unless the vitality and resistance of the cane is first reduced or broken 
down by some non-parasitic factor in the soil. We are, therefore, confronted with 
two opinions regarding the primary cause of root-rot and vre may profitably con- 
sider each in turn as coiTeet and see what course should be followed under the 
circumstances. ’ ’ 

Earle in 1927 referred to the work of Matz on EJiizoctocma and 
Pytliium and said: 

‘'He also showed that pure cultures of Marasmiiis had not such effect, hut 
that the cane roots continued sound even when ehvolved in masses of conspicuous 
white mycelium. * * No evidence has been adduced to show that either 

Marasmms or the other hymenomyeetes found on cane roots are ever parasites. 
They may interfere somewhat with normal growth but they do not kill roots.” 

He also said, — 

“A considerable number of eontributoiy causes of root disease have already 
been indicated. Doubtless the list could be extended, but the fact would remain 
that the great majority of eases are caused by a bad physical condition of the 
soil, resulting in lack of aeration for the roots. Like all living things, the cane 
roots must have oxygen in order to function properly. If the soil is unduly com- 
pacted or heavily crusted the supply is interfered with. If the soil becomes wa- 
terlogged for even a few days, trouble is almost certain, for cane is not an 
aquatic plant and its roots cannot take their oxygen supply from water. Probably 
lack of drainage is responsible for more cases of root disease than all other fac- 
tors combined. Standing water for even a few days is almost certain to weaken 
the roots. The effects will probably not be observed until the first sharp drouths, 
when the rolling of the leaves and other symptoms of root disease will appear 
in all those spots where there has been standing water. Obviously such eases 
could be avoided by proper drainage, especially if accompanied by prompt tillage 
as soon as possible after heavy rains to break up surface crusting and to so open 
up the compacted soil as to permit air to enter freely.” 
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Paris and Allison (1927) said, — 

‘ ‘ The field studies show root disease to be associated with lack of aeration 
in undrained soils, with high salt content of the soil, with drouth and resultant 
cracking of the soil, with high cutting and surface application of fertilizers, with 
infertile soils, and with the attacks on the roots of several * * * insects and 

other small animals. ’ ’ 

In 1929 Bell published A Key for the Field Identification of 
Sugar Cane in which he gives the following discussion : 

Root-rots of the Marasmius type are those caused by weak parasites which 
are only capable of entering and parasitising the roots after the latter have been 
weakened by unfavorable soil conditions or damaged by the small animal life 
inhabiting the soil. These rots are characterized by the fact that they affect 
the cortex only, and the fungi are apparently unable to penetrate the endodermis 
and destroy the stele or conducting tissue. The roots consequently retain their 
rigidity and do not become flaccid as happens in the pythium type of rot, where 
the stele is destroyed. A fungous rotting of the cortex of the older portions of 
the roots is accepted as a normal process and probably does little or no harm. 
When the plant is weakened these fungi are enabled to enter the cortex of the 
young roots, causing a brownish-red, and destroying the growing tips of the 
primary and secondary roots. Abnormal branching of the roots follows and the 
tips of these branches are in turn killed, and as a result of the greatly reduced 
root system diseased stools are often very easily uprooted from the soil. Such 
fungi are often associated with a eementing of the lower leaf sheaths, a common 
occurrence in the rot caused by Marasmius saccharic when the leaf sheaths are 
bound together by a white mycelium. In the later stages of the rot caused by 
Marasmiibs sacchari it is often possible to find the small mush-room-like fruiting 
bodies at the base of the diseased stools.’’ 

Carpenter (1982) of Hawaii presented a paper to the Interna- 
tional Society of Sugar Cane Technologists in which he said, — 

Growth failure of cane in Hawaii embraces a division of the diseases 
coming within the category of root disturbances into two main forms: (1) Mis- 
cellaneous failures fundamentally nutritional in nature, caused by faulty soil con- 
ditions in restricted areas, (2) root disease caused by Pythium aphaniderm^tum 
accelerated by excessive amounts of nitrogenous nutrients for the particular 
variety. ' ’ 

Emphasis in our growth-failure investigations has gradually shifted from 
studies of the parasitic root diseases which have now been clarified, to considera- 
tion of the soil conditions at fault in the localized areas where cane does not 
grow normally. The great majority of persistent growth-failure areas appear to 
be naturally poor soils where cane has never grown well.” 

Dming the past few years the writer’s attention was called very 
frequently to plants which were making poor growth: The lower 
leaves were dead and hound together and to the base, of the plant 
with a weft of white mycelium which extended both above and below 
ground. Young canes were sometimes killed but it was impossible to 
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say that they had been killed by this fungus. The roots were very 
generally in bad condition but it was impossible tO' say that it was 
due to the fungus. The symptoms, character of the fungus and the 
presence of 'occasional sporophores indicated that we were dealing 
with Marasmius sacchari but it was evident that no definite statement 
could be made from field observations' only. 

Laboratory studies proved that the fungus could be isolated very 
easily and that it grew well in culture, especially on pieces 'of cane 
that had been sterilized in the autoclave, but some difficulty was 
experienced in growing it on living cane. This was overcome by 
growing sterilized cuttings in glass cylinders and inoculating with 
the fungus grown on sterilized cane plugs as follows: 

(1) A small amount 'of water was put in the bottoms of glass 
cylinders which were about 15 inches in height and sterilized in the 
autoclave. (2) Pieces of cane about two inches in length and bear- 
ing one bud were sterilized in 1 to 1000 corrosive sublimate solution, 
dipped in sterilized water and then dropped into these tubes. (3) 
The fungus was isolated and gr'own first on agar and then on plugs 
of sterilized cane in test or culture tubes. (4) A reasonable time 
was allowed to make sure that the cuttings were sterile and that the 
fungus was making a good growth on the plugs. (5) The inoculated 
plugs were then dropped into the tall tubes at intervals s’o that young 
plants of various ages might become infected. Sometimes the plug 
was placed in contact with, the cuttings and at other times in con- 
tact with the young shoot. 

The fungus grew rapidly, spreading over the surface Of kTL parts 
of the cutting except the part which was submerged in the water. 
It also covered the roots above the water but not those that were be- 
low the surface. It attacked any part of the young dioOt with 
which it cane in contact, gradually penetrating and completely cov- 
ering the smaller ones. Buds that were covered early never ger- 
minated. Young shoots were killed more quickly than the older shoots. 

Young cane plants were grown in sterilized soil and inoculated 
by pushing infected cane plugs down into the soil beside them. The 
growth of these plants was dwarfed but none of them killed. 

Large plants grown in unsterilized soil in the green house were 
cut and infected plugs were pushed into the soE beside them. Some 
of these plants did not grow well but it was impossible to say defin- 
itely that the fungw was the catise of the poor growth. 
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Wlien small amount of agar containing inycelinm were placed in 
contact ■w’itli the young canes grooving in glass cylinders, the results 
were negative in most cases, probably because of the rapid drying of 
the agar. Wlieii plugs of sugar cane, which had been inoculated with 
the fungus were placed in contact with young canes gr'owing under 
the same conditions, the mycelium spread over the surface of the cane 
very rapidly and caused a darkening and a, killing of the tissues and 
eventually a killing of the plant. Micro'-preparati'ons were made 
from these infected plants and the storv’' is told in figures 1 to 5. 
The fungus formed a mass of mycelium over the surface and between 
the leaves (Fig. 3). It penetrates the cells of these young plants 
very readily and could be found in all cells except those with very 
thick, hard wails such as are found in the fibro-vascnlar bundles. 
In case the inoculated pings are brought into contact \nth the tip 
of the young cane the mycelium may penetrate the young part of 
the fibro-vascnlar bundles. 

Sections were made of infected roots and the fungus found in all 
parts, although less abundant in the cells of the fibro-vascnlar bundles 
(F’ig. 1). 

DISCUSSION 


The studies recorded in this paper indicate that Marasmms sac- 
chart is a very- common and widely distributed! saprophyte which 
grows abundantly on dead fragments of cane and that under favor- 
able conditions it may bee'ome an import-ant parasite. 

It attacks leaves, stems and roots and there is no more reason for 
calling it a root parasite than for calling it a leaf or stem parasite. 
It attacks young canes and kills considerable numbers of them. I 
am unable to say just how important it is or just what conditions 
are most favorable for its growth. When the growth of the cane is 
retarded it may Come in as a secondary factor and do much damage 
to the crop. It is a common parasite on old and dying cane. 

^ It attack seed cuttings, covering them with a weft of mvcelium 
killing the buds and causing them to rot, but the decay not so 
rapid as that cause by Thielaviopsis paradosoa. 

The symptoms are quite definite but some of them ma - ' ^ -1 e to 
other causes. The binding of the leaves at the base of the cane is 
rae of the most di^mctive characters on growing cane. Young canes 
may be killed and completely covered with mycelium. Seed pieces 
may be completely covered with mycelium and the buds Mlled The 
presence of the fungus on cane does not necessarily indicate that it 
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is the cause of retarded growth or the death of the eane. The cane 
may be weak or have died from other causes and 3i. saccJiciri may 
be secondary. The writer has never found sporophores or any other 
than dead canes. 

The parasitism of the fungus cannot be doubted. The writer has 
demonstrated that the mycelium Avill penetrate the tissues readily and 
kill growing cane. 

The environmental factors are very important and there is much 
timth in statement of Kuyper, Earle, Lyon and Carpenter concerning 
soil and water but none of these workers have demonstrated that 
the fungus is not a parasite. The fungus can nearly ahvays he found 
on cane that has made a poor growdh as a result of soil and water 
conditions that are unfavorable for the growth of the cane and it 
can be found also on cane that has been injured or retarded hy other 
fungi. 

The writer has found many dead shoots in fields which 'sveve evi- 
dently killed by this fungus although most- of the cane was making 
an excellent growth. Poor drainage is an extremely important factor, 
especially in the killing of the buds on seed pieces. 

In general it is of minor importance but the losses are sometimes 
greater than are attributed to it by most growers. Good soil, proper 
use of fertilizer, good preparation before planting, good drainage and 
good cultivation are most imp’ortant factors in the control of this 
fungus. 

sukmary 

1. Tlie fungus is a vigorous saprophyte, which can be found in 
abundance on fragments of cane and eane leaves in and on the sur- 
face of the soil. Also on the old dead leaves of growing canes. 

2. The mycelium frequently cements the leaves and checks the 
growth of the canes, hut its presence does not necessarily indicate 
that it is the cause of the retarded grovdh or the death of the cane. 

3. The fungus is a parasite and penetrates roots, leaves and stalks 
of young canes very readily. 

4. It kills a small percentage of young canes and sometimes injures 
older canes. These losses depend on soil and climatic conditions and 
vary with the seasons. They are probably less than some reports in- 
dicate and greater than is indicated by others, 

5. The fungus sometimes attacks seed cuttings and kills the buds. 
The writer has one record of a killing of 20 per cent. 

6. The writer has not observed the pea-like bodies which Howard 
described as selerotia but has observed the large sclerotia formed by 
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Ehkoctocnia grisea which was described several years earlier as Sole- 
rotium griseum Stevenson. 

7. The writer has demonstrated that the fungus mil grow from 
old material or from a pure culture and penetrate the living tissues 
of canes growing in glass cylinders or in sterilized soil in pots. 

8. The fungus penetrates the canes, leaves and roots and will kill 
many 'of them when the conditions are favorable. 

9. A considerable amount of the fungus either in or outside the 
cane appears to he neeessaiy for the production of sporophores. 

10. Sporophores were produced in my cultures, on cane grown in 
cylinders, in from two to four months after inoculation. 

Explanation op Plates 

PLATE xrx 

A young shoot killed by Marasmim sacchari in the field. 

plate XX 

Two shoots grown in glass cylinders. The one on the right shows 
the first mature sporophore grown hy this method. 

PLATE XXI 

right shows the first mature sporophore grown by this method. 

Left; cane grown in ordinary field soil. 

Eight; cane grown in soil of the same kind that had been steril- 
ized and then inoculated with Marasmiiis sacchari by pushing infected 
pieces of cane in the soil. 

PLATE xxn 

Seed cutting coTered with Marasmius sacchari. One bud killed. 
Two shoots heavily infected with the fungus. 

PLATE xsun 

Figure 1. Cross section of root from surface to center showing 
mycelium in the cells; also (a) mycelium on surface, c marks the 
center of the root. 

Figure 2, Gross section of young leaf showing mycelium in the 
cells, a, upper epidermis. 

Figure 3. Cross section of older leaf showing mycelium in cells 
and on surface a. 

Figure 4 Large parenchyma cells c'ohtaming mycelium. 

Figure 5. Parenchyma cells next to fibro-vasoular bundles, show- 
ing mycelium in cells. 
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THE CYDNIDAE AND PENTATOMIDAE OP OUBA^ 

By H. G. Baebee, U. S. Bureau of Entomology and S. C. BruneEj 
Cuban Agricultural Experiment Station. 

The present paper is based largely on specimens in the collections 
of the Cuban Agricultural Experiment Station at Santiago de las 
Vegas and of the junior author, together vdih specimens in the Dr. 
Juan Gundlaeh collection which is housed in the Institute de Segunda 
Ensehanza de la Habana. A close examination of the specimens in 
the latter has not been possible as they are preserved in sealed, glass- 
topped boxes from which they can not he removed for study. The 
species in the collection of Gundlaeh were named in 1883 by Pro- 
fessor Philip B. Uliler according to a note in the preface of his cata- 
logue which was never published. This catalogue includes the names 
and synonymy of the species where known, the localities where col- 
lected, and the numbers assigned to each species both in his col- 
lection and in that of his contemporary, the Cuban naturalist Don 
Felipe Poey. In 1910 Dr. Pedro Valdes Kagues published a list of 
species in the Gundlaeh collection under the title ‘ ‘ Clasificacion Gund- 
lach de Hemipteros Cubanos, Conforme a los ejemplares qiie Existen* 
en el Museo del Institute de 2a, Ensehanza de la Habana’’ (Anales 
de la Academia de Ciencias Medicas, Pisicas y Naturales de la Ha- 
bana, XLVE, 425-446). As noted in a copy of this list referred to 
later, many of the names are misspelled, so much so that s'ome of 
them are scarcely recognizable. .In addition to the collections of 
Cuban Pentatomidae mentioned above we have been able to add other 
species and much additional data from material in the U. S. National 
Museum, the l^Iuseum of Comparative Zoology, and the American 
Museum bf Natural History, We have also frequently referred to 
the important article by Mr. P. E. Guerin-Meneville published in 
1857 in Ramon de la Sagra Histoire Physique, Politique et Naturelie 

* Editor’s Note : The paper here pubKshed includes a number of species -widely distrib- 
uted in the West Indies and known also to occur in Puerto Rico. The economic importance 
of these stink-bugs makes the accurate diagnoses and the keys for determination of the species 
included of great value to all West Indian workers. This study furnishes an important com- 
parison to a comprehensive paper now in preparation by Mr. Barber on the Heteroptera for 
the Scientific Survey of Puerto Rico and the Virgin Islands which includes the two families 
here treated. 
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de risle de Cuba, Animaux Articules a Pieds Articules 359-377, in 
which a number of new species are described. Appended to our 
treatise we have arranged in parallel columns the two lists of Cuban 
Pentatomidae as given by Gu4rin and Eagues, and in the third col- 
umn our determination. The illustrations were made by the senior 
author. 

The abbreviations adopted are as follows: Est. Exp. Agron. for 
Bstacion Experimental Agronomiea, Cuba ; M. C. Z. for Museum of 
Comparative Zo'ologj’ ; U. S. N. M. for U. S. National Museum ; A. M. 
N. H. for American Museum of Natural History. 

The full names of the various collectors to whom credit is due 
are as follows; J. Acuna, C. H. Ballou, B. T. Barreto, P. Betan- 
court, L. Bouele, S. C. Bnmer, P. Cardin, C. Enamorado, W. T. 
Home, J. H. Houser, J. C. Hutson, Frederick Knab, G. Link, W. 
M. Mann, Harold Morrison, J. G. Myers, A. Otero, S. Pla, H. K. 
Plank, Hermano Roberts, George Salt, L. C. Scaramuzza, E. A. 
Schwarz, P. Silvestri, G. P. Stahl, and G. N. ’Wolcott. 

Types and paratypes of the new species are deposited in the U. S. 
National Museum and paratypes in the collection of the Cuban Agri- 
cultural Experiment Station at Santiago de las Vegas. 

KEY TO CUBAN PAMmiES -IND SUBFAMILIES OP PENTATOMOIDEA * 

1* Tibiae distinctly spmose or spinulose, rarely setose. Only five visible dorsal 
segments in eonnexivum of abdomen (excluding genital segments). First 
ventral segment of abdomen, at least outwardly, entirely or almost entirely 

covered by the expanded margin of the metapleurum Fam, Cydnidae 2 

Tibiae not distinctly spinose or spinulose, sometimes provided ^vith setulae. 
Connexivum of abdomen provided with six dorsal segments (excluding 
genital segments). First ventral segment of the abdomen not entirely 
covered bj^ the metapleurum Fam. Pentatomidae 3 

2. Scutelluni much expanded, U-shaped, nearly covering abdomen. Oorium for 

the most part membranous and concealed,* frena very short; exposed chi- 

tinous part narrow. Tibiae sometimes spinulose Subfam. Thyreocorinae 

Seutellmn of moderate size, somewhat triangular, not reaching to apex of 
abdomen. Clavus and eorium not concealed beneath seutellum ; frena long. 

Tibiae commonly more strongly spinose (except Seaptoeoris) 

Subfam. Cydninae 

3. Seutellum expanded, U-shaped, nearly or quite reaching apex of abdomen. 

Cfhitinized part of eorium exposed at base only or along narrow costal 


margin 4 

Seutellum of moderate size, commonly triangular, rarely U-shaped or reach- 
ing apex of abdomen; in the latter ease the entire eorium and clavus 
free. Subcostal and median veins set close together and parallel in Cu- 
ban species 6 


This key is intended only for differentiation of Onban forms. 
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4. Fore wings very long, wlien expanded almost twice as long as abdomen; 

chitinized costal margin constricted and thinned at the middle point. Odor- 
iferous oiifice of the metapleurum minute, devoid of a canal and surround- 
ing, dull, evaporating area. Antennae with only four segments. Tarsi 

with two segments Subfam. Megaridime. 

Fore wings not much longer than abdomen, when expanded; chitinized 
costal margin complete, not eonstiicted in the middle. Odoriferous orifice 
distinct; canal present or absent. Tarsi three segmented 5 

5. Median and subcostal veins of hind wings more or less distant and diverg- 

ing, enclosing a wide median area ; hamus often present. Scutellum nearly 

covering abdomen in Cuban species Subfam. Soutellerinae, 

Median and subcostal veins of hind wrings set close together and nearly 
parallel; hamus absent. Scutellum not entirely covering abdomen in 
Cuban species; cerium in part membranous Subfam. Graphosomatinae, 

6. Tenter of abdomen provided -with six visible spiracles on each side, first not 

covered by the expanded margin of the metapleurum. Rostrum short, 
commonly not extended to middle coxae. Mesosternum provided with a 
very strongly elevated earina prolonged anteriorly from a flat metas- 

ternal plate Subfam. Tessaratominae, 

Venter of abdomen \\Tith five visible spiracles on each side, the first entirely 
or almost entirely covered by the expanded margin of the metapleurum — 7 

7. Bueculae nearly parallel or slightly diverging, not distinctly united poste- 

riorly. Basal segment of rostrum commonly not free but confined in the 

rostral groove between the bueculae; rostrum commonly slender 

Subfam. Fentatomime. 

Bueculae converging and united posteriorly. Basal segment of rostrum en- 
larged and free from rostral groove, except at base; rostrum commonly 
thickened Subfam. Asopinae. 


Family Cydnidae 
Subfamily Thyreocorinae 

KEY TO CUBAN GENERA OF THE SUBFAMILY THYREOCORINAE 

3, Pronotum and scutellum (seen from the side) not forming together a uni- 
form continuous curve. Costal margin of eoriiuii not longitudinally im- 
pressed, calloused. Head subtriangular, rather convex. Eyes more or less 

prominent beyond margins of head Eucoria M, and R* 

Pronotum and scutellum (seen from side) forming together a uniform con- 
tinuous curve. Costal margin of corium longitudinally impressed. Eyes 
not prominent. Coriaceous part of fore wings not acute at apex but 
broadly truncate or obtusely rounded. Head more bluntly rounded an- 
teriorly and rather flattened Eurpscytus Horv. 

Eucoria minuta (Uiiler) 

1863. Uhier, Proc. Ent. Soc. PMlad. 11:155. 

Santiago de las Vegas; El Paaile, Pen de Gnanahaeabibes (Bru- 
ner) j Camagaey (Aenfia) ; Baraeoa, Ote. (Brnner and Bo«el4) ; 



234 THE JOURNAL OF THE DEPARTMENT OP AGRICULTURE OP P. R. 


Sto. Tomas, Pen de Zapata (Bruner and Acuna) ; Nueva Gerona in 
Isle of Pines (Bonele) — Est. Exp. Agron. ''Cuba’' — ^U. S. N. M. 

Originally described from Cuba and a faiiiy common species in 
'otter West Indian Islands. It is a small species, only about 2-2.5 
mm. long, quite dull and closely punctate, with a bright orange costal 
margin. 

Euryscytus incerta (Uhler) 

1863. Uhler, Proc. Ent. Soc. Philad. II *. 156. 

Santiago de las Vegas (Cardin, Otero, and Bruner) — Est. Exp. 
AgTon. "Cuba"— U.S.N.M. 

Cuba is likewise the type locality of this species. It is a little 
larger than the preceding species, quite shiny and rather sparsely 
punctate. The exposed costal margin is ochraceous-red interrupted 
by a fuscous spot beyond the middle point. 

Euryscytus guttiger (Stal) 

' 1862. Stal, Stett, Ent. Zeit. XXIII: 94. 

Santiago de las Vegas (Bruner) ; Cainaguey (x\cuha) — Est. Exp. 
Agron. San Carlos Estate, Guanttoamo — A. 1\I. N. H. Mina Carlota, 
Trinidad Mts. (Myers) — M. C. Z. 

Described from Mexico and found occasionally in Cuba. It is 
nearly 4 mm. long. The head is very broad and rounded in front, 
about twice as wide as long, and very finely punctured ; the seutellum 
is short and relatively naiTow, leaving exposed most of the corium, 
which is broad and truncate at apex. A large pale yellow patch 
occupies the base of the corium. This is evidently the species re- 
ferred to by Guerin in La Sagra, Hist, de Cuba, Ins., 364 as ScuteU 
lera (Corimeloena) hasalis Germar. 

Subfamily Cydninae 

KEY TO CUBAN GENERA OP SUBFAMILY CYDNINAE 

1. Anterior tibiae sickle shape and flattened; tarsus inserted before apex of 

tibia. Eostmm short, not surpassing anterior coxae; second segment 
* swollen. Margins of head devoid of spines and setae, more or less crenu- 
late. Apex of scutellnm bluntly rounded. Posterior femora and tibiae 
short and inerassate, with the latter truncated at apices Seaptocoris Perly 
Anterior tibiae normal, fossorial; tarsus inserted at apex of tibia. Bostrum 
much surpassing anterior coxae. Posterior, tibia elongate, somewhat cylin- 
drical 2 

2. Odoriferous orifice terminating in a long, distinctly elevated canal. Margins 

of head armed with comb-like teeth or spines. Two clavi of the fore wings 
, meeting behind scutellnm to form a commissure. Seutellum acute at apex 
— Amne&tm Dallas 
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Odoriferous orifice not terminating in a long distinct canal, set beneath, an 
overhanging ledge. elavi of fore ivings not meeting behind seutellum, 

devoid of a commissure. Scutellum not acute at apes. Anterior sub- 
margin of i^ronotum not transversely impressed 3 

3, Submargins of head deeply grooved and beset vith slender, acute spines 

and long setae Aethus Dallas. 

Submargins of head neither deeply grooved nor armed with spines 4 

4. Outer end of the short odoriferous canal flaring or expanded in the form of 

a concave lobe Geoiomus M. and E. 

Odoriferous orifice set in a preapieal notch of the overhanging ledge, not 
flaring or expanded exteriorly GeocneiJius Hoiv. 

Scaptocoris terginus Schioedte 

1849. Schioedte, Kroy. Nat. Tidskr. 11:460. 

1881. Signoret, Ann. Soe. Ent. Pr., p. 42; PI. I, Fig\ 3. 

A South American species recoi'ded by Signoret from Cuba. 
There is a specimen from the island of Trinidad in the National 
Museum collection but none from Cuba. 

Aethus communis Uhler 

1877. Uhler, Bull. U. S. Geol. Geogr. Surv. 111:379. 

1882. Signoret, Ann. Soc. Ent Fr. (6) 11:35, PI. 2, Pig. 76. 
Taco Taco (Bruner, Acuna, and Ballou) ; Santiago de las Vegas 

(Barreto) ; Havana (Bruner) ; Peninsula de Guanahacabibes, Pinar 
del Rio (Bruner) — Est. Exp. Agron. Cayamas (Schwarz), Baragua 
(Scaramuzza) — ^U. S. N. M. 

Described by Uhler from our southern states and Cuba. It is 
black, about 6-7 mm. long, with the bluntly ronnded head provided 
on each side with 10-11 short submarginal spines and several long 
setae. The pronotum is almost impunetate and provided with a sub- 
marginal row of 16-18 long setae; costal margin of the hemielytra 
furnished with about six long setae. 

Aethus indentatus (Uhler) 

1887. Uhler, Bull. U, S. Geol. Geogr. Surv. 111:380. 

1882. Signoret, Ann. Soc. Ent. Fr. (6) 11:38, pi. 2, Pig. 80. 

, Santiago de las Vegas (Barreto, Aeuiia, and Bruner) — ^Est. Exp. 
Agron. Soledad and Mina Carlota (Myers) — M. 0. Z, Cabanas, Pi- 
nar del Rio — ^A. M. N. H. Cayamas (Schwarz) — ^U. S. N. M. 

Described from Cuba and southern Florida. Much smaller than 
the preceding species. It has a few spines on each lateral lobe of 
the head (5-6), five setae on the latei^l margin of the pronotum, 
and but a single setigeroxis puncture on the coastal margin. The males 
have the anterior disk on the pronotum quite plainly depressed. 
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Geocnethus Horvath 

1919. Horvath, Ann. Mus. Nat. Hung. XYII:245. 

Closely related to Geotomus in which genus Signoret placed sev- 
eral species which Horvath remarks belong to Geoenethus. The 
submargin of the head is neither deeply impressed nor armed with 
spines; ev’es posteriorly with a single fine horizontal seta: entire 
lateral margin of pronotum impressed ; odoriferous orifice lying pre- 
apically in a semicircular notch at the posterior margin of the broad^ 
elevated ridge which terminates abruptly about midivay on the 
pleurum ; first and second segments of the posterior tarsus together 
much longer than third segment. Hussey (Jn. N. Y. Ent. Soe. 
XXXIII: 63, 1925) has further diagnosed this genus in which he 
includes Geoenethus cavicollis Blateh, from Florida. 

Geoenethus cubensis, new species 

Black, shilling; subcostal area of eoriuin, femora, and tibiae castaneous; 
antennae, rostrum, and tarsi testaceous. 

Head one- third Tvider than long, evenly semieireularly rounded in front ; tylus- 
as long as juga; edge smooth, calloused, not impressed or reflected; surface 
inipunctate; base of tylus and juga faintly wrinkled, each of the latter provided 
with three long erect setae situated as follows: one near the center just before 
the middle, one near lateral margin just before the eye, and the third midways 
near inner margin of eye; also a submarginal pair below head projecting an- 
teriorly; vertex somewhat elevated; ocelli five or six times as remote from each 
other as each is distant from eye; ocular seta short. Bucculae evenly elevated^ 
reaching base of head, distinctly punctate. Eostrum with apex extending to 
middle of intermediate coxae; second and third segments nearly equal; fourth 
one-third shorter. Antennae with more slender second segment a little longer 
than third; last three segments finely pilose, somewhat more incrassate; fourth 
and fifth nearly equal, each one-third longer than third. Pronotum vrith the lat- 
eral margins gently rounding, the edge narrowly impressed throughout; sub- 
margin provided with five setigerous punctures, three anteriorly and two just 
behind the middle; dorsal surface smooth; anterior submargin in female dis- 
tinctly depressed; nearly impunetate, a setose puncture near each anterior angle; 
a cluster of three or four near anterior margin directly back of ocelli; a few 
punctures across the disk behind the middle where it is not at all impressed*. 
Scutellum one-fifth longer than wide; apical sixth narrow, rounded at apex; 
narrowly depressed and with a linear row of punctures along margins; smooth 
across basal portion preceded by a row of punctures at extreme depressed basaf 
margin; disk very sparsely coarsely punctate. Hemielytra with elavus provided 
ivith a single row of coarse punctures; corium with a single roiv of punctures* 
paralleling the elaval suture, with another incomplete row paralleling these be- 
coming obsolete posteriorly; disk of mesocorium otherwise impunetate; subcostal 
nerve linearly punctate on each side; subcostal region (exocorium) impunetate,. 
narrow at basal fourth, thence gradually widening posteriorly where it is sub- 
pamllei to costal margin; edge of costa with two widely separated setigerous 
punctures. Membrane sordid white, clouded with fuliginous towards base. Pleura 
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almost impunctatej mesosternum carmate; metapleural odoriferous orifice as dis- 
cussed in generic diagnosis. Legs with anterior coxae setose at apices; anterior 
femora somewhat inerassate, flattened below, with five or sis minute setose tu- 
bercles along anterior lower edge and from four to five long setae along the 
posterior edge; anterior tibiae outwardly armed with five to sis spines, increas- 
ing in length apically, inwardly armed with a single long preapieal spine and 
several more at apes; intermediate and posterior femora somewhat compressed, 
sparsely setose, and armed below with a row of fine short spines, tibiae cylin- 
drical, uniformly long-spinose ; basal segment of posterior tarsus nearly twice 
as long as the apical two united. Venter smooth, nearly impunctate; second 
abdominal segment at base distinctly and apical margins of segments 2-4 faintly 
carinulate; segments 2-6 laterally provided with two long setose hairs; lateral 
margin of sixth segment just behind middle armed with a bristle or slender 
spine. Male hypopygium (seen from below) obtusely rounded, entire. Length 
6 mm. 

Type^ male: Cayamas, Apr. 3 (B. A. Schwarz* — U, S. N. M. 
Paratype, female: Sierra Rangel, Aug. 28, 1929 (J. Aeuha and S. 
C. Bruner) — Est. Exp. Agron. Cat. No. 44043, U. S. N. M. 

This has been wrongly determined as Pangaeiis piceafus Stal and 
probably is the species so labeled in the Gundlacb collection. What 
Tve have taken as the paratj^ie differs in several respects from the 
type as follows: the pronotiim just back of the anterior margin lias 
distinct transverse depression, about as long as the space between the 
'ocelli, and a distinct setigerous pit just in front and near the outer 
limits of this depression ; the disk behind the middle has several faint 
transverse furrows ; the sides of the venter are provided with a clus- 
ter of small punctures before and behind each spiracle. 

Geocnethus reversus new species 

Plate XXV, Pig. 1 

Black, highly polished. Antennae and rostrum embrowned; tarsi testaceous, 
remainder of legs castaneous. 

Head bluntly, semicireularly rounded; three-sevenths wider than long; lat- 
eral submargins lightly impressed and very slightly reflexed; tylus contracted 
anteriorly ; surface of lateral lobes irregularly, faintly wrinkled and very sparsely 
punctate; each of these provided with six long erect setae placed as fol- 
lows: four along the submargin, one anteriorly in the center of the lobe and 
another near the inner margin of the eye, all set in enlarged pits; ocelli five 
times as far apart as each is removed from eyes; ventral submargin with two 
long, porrect setae. Antennae 1.44 mm. long, apex of basal segment just visible 
beyond margin of head; relative lengths of the segments as follows: I, .24; 
ri, .2 ; III, ,24 ; IV, .36 ; V, .4 mm. Eostrum reaching to middle coxae, second 
segment a little longer than third, fourth one-third shorter than third. Pronotum 
about three-sevenths wider than long; lateral margins, seen from above, gently 
rounding anteriorly; submargin beset with five long setae; anterior disk im* 
punctate, laterally coarsely and sparsely punctate; anterior submargin furnished 
with a tranverse series of 14-19 coarse punctures, terminating back of each eye 
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ia a prominent setigerous pit, another setigerous pit at each anterior angle j a 
transverse row of coarse punctures a little behind middle, with a few scattered 
ones behind this on the central disk. Seutellum one-seventh longer than wide, 
smooth anteriorly, sparsely and coarsely punctate posteriorly; a line of closely 
set punctures along the margins. Corium with two rows of punctures paralleling 
the claval suture; mesocorium anteriorly with a short, longitudinal row, else- 
where with a few scattered punctures; subcostal region and outer apical angles 
rather closely punctate; costal margin with two widely separated setigerous 
punctures. Membrane lightly infumed. Yentral segments smooth, with a few 
punctures about the spiracles; anterior margin of segments furnished with a line 
of punctures (earinulate). Anterior femur and tibia as shown in the drawing. 
Length 5 mm,; humeral diameter 2.5 mm. 

Type male: Mayagiiez, Puerto Rico, IX, 10, 1930 (CoD. by L. 
L. Maitorell). Farahjpe, male: Mayagiiez, Puerto Rico, IX, 15, 1930 
(Coll, by A. Suro) ; Paratype, female: 1 Isabella, Puerto Rico, IV, 
14, 1930 (Coll, by M. D. Leonard at light) ; 1 Rio Piedras, Puerto 
Rico, XII, 21, 1911; 2 Cayamas, Cuba (Coll, by E. A. Schwarz). 
All in the collection of the U. S. National Museum. Cat. No. 44044, 
U. S. N. M. 

This is about the size and general appearance of Aethus indebita- 
tus Uhler, with w.hich it has been confused. The absence of mar- 
ginal spines of the head and the character of the punctuation of 
the pronotum will serve to differentiate it. It is somewhat smaller 
than 6r. cubensis n. sp. with relatively much shoii:er antennae, the 
anterior submargin of pronotum and corium more profUvSely punc- 
tate. 

Geotomus spinolai Signoret 

1863, Signoret, Ann. Soc. Ent. Pr., p. 545; PL 12, Fig. 2. 

One specimen labeled Cu])a in the U. S. National Museum is in 
poor condition. 

Signoret remarks that this is distinguishable from all of the re- 
lated forms by the fact that neither the lateral nor the median lobes 
of the head have the usual setae, and they have a line of strong punc- 
tures in the marginal space. 

Amnestus pusillus Uhler 

1875. Uhler, Bull. Geol. Geogr. Surv. 1:278; 111:371 (1878). 

1883. Signoret, Ann. Soc.. Ent. Pr., 372; PL 10, Fig. 197. 

Recorded by both Uhler and Sign'oret from Cuba and Texas. 
Now Imown to be widely distributed in the United States. The au- 
thors have not seen this species from Cuba, and all of the specimens 
from that island remaining in the Uhler collection at the U. S. Na- 
tional Museum belong to the next species. Specimens of pusillm from 
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Texas are oehraceous yellow in color with the fore femora of the 
male usually having a small simple spine a shoii: distance from the 
base; the hind femora armed with a veiw long spine nearly half as 
long as the tibia ; hind tibia curved and finely seiTate toothed along 
the inner edge; the anterior margin of the pronotum more strongly 
concave than in pnsio for the reception of the head. 

Amnestus pusio Stai 

1858. Stab Bidrag till Eio Jan. Hem. 1:14. 

1883. Signoret, Ann. Soe. Ent. Fr. 373; PI. 15, Fig. 199. 

Vibora, Havana (Bruner) ; Sto. Tomas, P. de Zapata (Bruner 
and Acuna) ; ]\lanacas, Sta. Clara (Bruner) — Est. Exp. Agron. 
Cayamas (Schwarz): Santiago (Morrison) — U. S. N. ^1. Recorded 
from Cuba by Sign’oret. 

Of the same general color as the preceding but somewhat smaller. 
The fore and hind femora of the male each armed with a short spine, 
the former sometimes bifid; the hind tibia straight and not serrate 
toothed along inner edge; the anterior margin of the pronotum not 
so deeply concave for the i*eception of the head. According to Blatch- 
ley this species occurs in Florida and several specimens from Bedford 
City, Va., are in the collection of the National IMuseum. 

Amnestus subferrugineus (Westwood) 

1837. Westwood, in Hope Cat. 1:19. 

1883. Signoret, Ann. Soc. Ent. Fr. 373; PI. 10, Fig. 198. 

Jarahoeca Ote. (Bruner) — Est. Exp. AgTon. Specimens in the 
U. S. National Museum collection are from the West Indian islands 
St. Vincent, Grenada, San Domingo, Martinique, and Dominica. 

This species is larger than the other two mentioned, averaging 
2.5-3 mm. long and of a ferruginous or dark castaneous color on 
the head, pronotum, scuteilum, and beneath ; the hemielytra are paler 
with castaneous maculations. The disk of the anterior lobe of the 
pronotum is smooth, exhibiting a row of coarse punctures along the 
anterior margin. The anterior femora of the male have a prominent 
oblique bifid tooth and the posterior femora are armed with a rather 
long, sometimes curved, spine before the apex. 

KEY TO CVBAN SPECIES OP AMNESTUS 

1. Color ferruginous to dark castaneous; pale hemielytra marked with eas- 
taneous; anterior femora of male with a prominent bifid spine; anterior 
disk of pronotum smooth subferrugineus (Westw.) 

Color yellow ferruginous; anterior femora of male unarmed or with a 
spine; anterior disk of pronotum punctate 2 
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2. Posterior femora of the male armed with a very long spine and the posterior 
tibia curved and serrate along inner edge; anterior margin of pronotum 

deeply concave pusillus Uhler 

Posterior femora of male with a short, oblique spine and posterior tibia 
straight, not serrate, inwardly; anterior margin of pronotum not deeply 
concave. Smaller species pwaio Stal 


Family Pentatomidae 

Subfamily Megabidinae 

Megaris majusculus McAtee and Malloch 

1928. McAtee and Mallocli, Proe. U. S. Nat. Mus. LXXII, Art. 
25, p. 6. 

Novaiiches, Guantanamo (C. T. Ramsden). Known only from the 
holotype which is in the collection of the American ]\Iuseum of Nat- 
ural History. 

Subfamily Scutellerinae 

KEY TO CUBAN GENERA OP SUBFAMILY SCUTELLERINAE 

1. Tenter devoid of a stridulating area on each side of the disk; ventral in- 

cisures gradually curved on central disk, abruptly arcuated before the lat- 
eral margins. Antenna with four segments; second segment very long in 
A. illustris, much longer than first. Odoriferous canal long and distinct. 

Seutellum entirely covering abdomen Augocoris Burm. 

Tenter provided with a stridulating area on each side of the disk, at least 
oceppying the fourth and fifth segments. Antenna with five segments 2 

2. Pronotum with a distinct transverse impression- near the middle. Head 

about as long as the pronotum, strongly convex Camirus Stal. 

Pronotum devoid of a tx*ansverse impression. Head shorter than pronotum 3 

3. Odoriferous orifice placed as close to the lateral margin of the metapleurum 

as to the posterior coxae, or more remote from the coxae than from the 

lateral margin of the metapleurum, very rarely prolonged in a canal 4 

Odoriferous orifice more remote from the lateral margins of the meta- 
pleurum than from the posterior coxae, most often (except in Biolcus) 
prolonged in a canal 5 

4. Scutellum not as wide as abdomen. Oonnexivum free. Head obliquely trun- 

cate anteriorly on each side. Pronotum and scutellum not spotted with 

red Tetyra Pab. 

Scutellum as wide or very nearly as wide as abdomen. Oonnexivum not 
entirely free. Head entirely rounded anteriorly. Pronotum and scutellum 
spotted with red- Fachyooris Burm. 

5. Odoriferous orifice not terminating in a canal. Anterior face of tibia with 

two longitudinal grooves separated by a median longitudinal ridge 

Mayr. 

Odoriferous orifiee terminating in a distinct canal. Anterior face of tibia 
provided with a single wide, longitudinal groove 6 
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€. Canal from odoriferous orifice gradually expanded outwardly and turned 
abruptly forward at a right angle before lateral margin of metapleurum. 
Sixth ventral segment of abdomen not twice as long through middle as 
along lateral margin — Sphyroeoris Mayr. 

Canal from odoriferous orifice straight, nearly transverse, the margins 
parallel. Sixth ventral segment of abdomen about twice as long through 
middle as along lateral margin Symphylm Dallas. 

Tetyra antillarum Kjrkaldy' 

1794. arcuatua (Fabriciiis), Ent. Syst. IV: 83. 

1909. antillarum Kirkaldy, Cat. Hem.-Cim. 284 (new name). 

Soledad (Myers) — M. C. Z. San Bias, Santa Clai^a Prov. (G. H. 
Rowe'i — ^Est. Exp. Agron. 

A species fully as large as T. hipunctaia H. S.. from which it may 
be distinguished structuralh" by the following diiferences: a little 
more depressed; head relatively shorter mth lateral margins before 
eyes more strongly sinuate; lateral margins of pronotuin more evi- 
dently sinuate. The antennae are usually distinctly banded with 
yellow and black. 

Pachycoris fabricii (Linnaeus) 

1771. Linnaeus, Maiit. Plant. II : 534. 

1863, Pachycoris wilsoni Ulder, Proc. Ent. Soe. Philad. 11:159. 

Soledad (Myers)— M. C. Z. ^‘Cuba^’ (Uhler Coll— U. S. N. M.) 

Uhler’s tyT)e of wilsoni, a female, is in the collection of the Na- 
tional Museum, also a male labeled ‘‘Cuba’’^ — ^‘'^Gundlaeh^’ in Uhler 
well known hand. The male specimen lacks the two- yellow patches 
on the head and the yellow maculations below are reduced to only 
the outer apical angle of the metapleurum and a small spot on either: 
side of the fifth and sixth abdominal segments. We conclude that 
wilsoni is only a color form of the West Indian fahricii It was re- 
ported from Cuba by Guerin as Scutellera (Pachycoris) nitens Dallas. 

Diolcus boscii (Fabricius) 

1798. Fabricius, Ent. Syst. Suppl. 529. 

1868. Symphylus poUfus (Walker), Cat. Hem. 111:518. 

Taco Taco (Bruner, Acuna, and Ballou) ; Santiago de las Ve^as 
{Aeuha and Bruner) ; Camaguey (Acuna) ; Yihales (Bruner) — ^Est. 
Exp. Agron. Soledad (Myers and Salt) — ^^LC. Z. 

Recorded from Cuba by Guerin. It may be readily distinguished 
from the other species of the genus by the longer rostrum which 
reaches well behind the posterior coxae; abdomen ventrally deeply 
sffiileate in front; golden green punctures dorsally and ventrally; als# 
with more or less distinct irregular pale dots on seutellum. 
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Diolcus variegatus (Herrich-Seliaeffer) 

1886. Herrich-Scliaeffer. ‘Waiiz. Ins. Ill : 106, Fig. 332. 

Manzanillo (Bruner and Ballou) : Vinales (Bruner) ; Santiago de- 
las Yegas (Barreto) ; Camaguey (Acuna) ; Palmira (Ballou) ; Itabo 
(Cardin')— Est. Exp. Agron. Soledad (Myers)— M. C. Z. Cayamas 
(Scliwarz) ; San Bias de Eio (Mann); Central Jar’onu (Searamuz- 
za) ; Baragiia (Scaramuzza) — ^U. S. N. M. 

Diolcus irroratus (Pabricius) 

1775. Pabricius, Syst. Ent. 699. 

1923. D. boscii Bai’ber (nec Fab.), Amei‘. Mus. Nov, No. 75:12. 
Camaguey (Acuna) ; Cojimar (Bruner) ; Hoyo Colorado (Ena- 
morado) — Est. Exp. Agiun. Baragua (Scaramuzza) — ^IT. S. N. M. 
Guerin reported this from Cuba; it is much less numerous there 
than either of the foregoing species of Diolcus. 

KEY TO SPECIES OF DIOLCUS PROM CUBA AND UNITED STATES 

1, Head longer, very nearly as long as wide, not punctate to extreme edge. 

Lateral margin of the pronotum slightly concavely arcuate before the mid- 
dle. Tenter shallowly grooved anteriorly. Antenaae basally pale, apically 

banded with black. Not punctate with green variegatus (H. S.) 

Head shorter, nearly one-third or more wider than long, as seen dorsally 
punctate to extreme edge. Lateral margins of pronotum either straight 
or lightly eonvexly arcuate. Antennae pale or very lightly tinted with 
brown 2 

2, Lateral margins of pronotum straight, humeri obtusely angled. Head, pro- , 

notum, seutellum, and eorium punctate with green. Venter smooth, with 
a few scattered brown and green punctures; a deep groove anteriorly 

running to middle of the fourth segment losoii (Fab.), 

Lateral margins of the pronotum lightly eonvexly arcuate; humeral angles ' 
more rounded. Venter with the first three segments shallowly grooved 3 

3, Head relatively shorter and broader, three-fifths wider than long, forming 

with the two lateral lobes a bluntly rounded apex. Pronotum punctate to 
edge; conspicuous greenish punctures on head and pronotum. Seutellum 
laterally furnished with a round black spot. Venter profusely punctate 

m both sides of middle. (Florida, Texas, etc.) chrysorrhoeus (Fab.)* 

Head relatively longer, somewhat over one-fourth wider than long, forming 
with the two lateral lobes a more acute angle. Not punctate with green. 
Pronotum not punctate along pale, lightly refiexed lateral margins. Venter 
smooth, with large scattered brown punctures irroratus (Fab.). 

Sph37rocoris obliquus (Germar) 

1839. Germar, Zeits. Entomol. 1:94. 

Manzanillo (Bruner and Ballon ) ; Santiago de la$ Yegas (Brn- 
ner, Barreto, and Aeiifia) : Isla de Pinos (Ballon) ; Sierra Eangd 
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(Acuna and Bruner) ; Camagiiey (Acuna) : Puei-to Tarafa (Bru- 
ner) ; Baragua (Stahl and Bruner )—Est. Exp. Agron. Soledad 
(Salt) — M. C. Z. ^ Jababo (Searamuzza) : Central Jaronu (StuJil) ; 
'‘Cuba’’ (Uliler; — U. S. N. M. 

This is a common species throughout the West Indies, southern 
Florida, Mexico, Central America, and Colombia. In this genus the 
sulcus from the odoriferous orifiee is apieally abruptly bent forward 
at a right angle and expanded into a punctate area. Guerin first 
reported this species from Cuba. 

Symphylus caribbeanus Kirkaldy 

1857. Scufellera ohliqnn (Guerin), La Sagra, Hist. Cuba. Ins. 362 
(not Germar). 

1909. Symphylus carihheanus Kirkaldy (new name). Cat. Cim, 
280. 

1914. Syinphyhis deplanatus Barber, Bull. Am. Mus. Nat. Hist. 
XXXIII : 526 ( not Herrieh-Schaeffer ) . 

1926. Symphylus deplanatus Blatehley, Heterop. E. No. Amer. 43 
(not Herrieh-Schaeffer) . 

Nagua, Oriente (Bruner and Ballou ) ; San Nicolas, Oriente (Bru- 
ner) ; Sierra Rangel, Pinar del Rio (Hermano Roberto) — ^Est. Exp. 
Agron. Soledad (Salt) — M. C. Z. “Cuba’’ as Mesotrypa siniiosa 
Uhler— U. S. N. M. 

This variably, marked species also occurs in Florida from whence 
it was differentiated by Hart and Malloeh as Symphylus sp. (Bull. 
Nat. Hist. Surv. 111. 171, 1919) to distinguish it from Stethaulax 
marmoraiits Say with which it had been confused. The specimens 
in the National Museum collection from Ft. Yalley, Ga., referred 
to Symphylus deplanatus by Professor Blatehley, are all Stethaidax 
marnioraius. Symphylus carihheamts differs from the foregoing spe- 
cies by having the head more acutely produced anteriorly. It may 
be well to remark in this connection that after a careful comparison 
of a long series of Siethaulax from the United States with several 
Neotropical species of Symphylus we have come to the conclusion that 
the former is not deserving of generic rank and that the two genera 
should be combined. The bisuleate tibia, the only character relied 
upon for differentiating Stetkaiildx, is not at all evident. Symphylus 
deplmaius H. S. differs from caribbeanus in its greater size and more 
plainly impressed, recurved margins of the pronotum. 
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Camirus porosus (Germar) 

1839. Germar, Zeitschr. Entom. 1:108. 

Camagiiey (Acima) — Est. Exp. Agron. Soledad (Salt) — C. Z. 
Cavamas (Schwarz) — U. S. N. M. 

The only species of the genus found in Cuba. It is dull black, 
densely punctate above and below, with the exception of the stridu- 
iating areas on the venter. The odoriferous orifice or osteole is not 
continued in a groove, and the pronotum has a distinct transverse 
impression near the middle. About 4 mni. long. 

Augocoris illustris (Fabricius) 

1781. Cimex sexpunctafu^ Fabricius, Spec. Ins. II: 339 (name 
preoc.). 

1781. Cimex illustris Fabricius, Spec. Ins. 11:340. 

1863. Augocoris poeyi Uhler, Proc. Ent. Soc. Pliilad. 11:158. 

Camagiiey (Acuna ) ; Santiago de las Vegas (Barreto, M. Pla- 
sencia) ; Taco-Taco (Acuna) — Est. Exp. xA.gron. Jobabo (StahP ; 
‘ ‘ Cuba ’ ’ ( Uhler coll. ) — U. S. N. M, 

A large species 13-17 mm. long, which shows a most remarkable 
variation in both color and form. At one extreme the insect is black 
above, slightly i3urplish, marked with orange red as folloAvs: a lon- 
gitudinal median vitta on pr-onotum; three maculae on seutellum, 
tw'o roughly triangular ones on either side before center, and a larger 
sagittate macula behind, the point touching apical margin. Below, 
this form is entirely black except tlie abdomen which is orange red 
marked with black as follows: the genital segment, the central por- 
tion of the sixth segment, and a large subquadrate spot on either 
side of the remaining segments; also a similar series of spots above 
almost covering the eonnexivum. The tibiae and antennae are washed 
with dark metallic purplish or greenish blue. A. Uhler is near 

this form but the red markings are larger. The anterior and pos- 
terior edges of the postpectus and the exterior edge of the seutellum 
are n’ot white, howevei*. in our specimens, although rather pale in 
some of them. At the other extreme the species is largely testaceous 
to ivory white, sometimes -washed with brownish above, with no black 
except for fusco-piceous markings on .head and a rounded spot on 
either side of the second ventral segment just below the spiracle. 
This spot and the metallic greenish or purplish blue tibiae and an- 
tennae are constant for all varieties but less noticeable on the very 
dark forms. The femora of the paler forms are rich brownish yellow. 

Between these two extremes there are numerous variations com- 




Series of Augocorjs illustris showi-.nq varidtion. 
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bining orange 'or orange red, clay yellow, and black, but following 
the same general pattern. 

More remarkable still is the variation in morphology shown by 
this species. The dark form is very coarsely rugose above, trans- 
versely so on pron'otuni and anterior portion of scutellinn, the latter 
being strongly and irregularly sculptured behind. This form is prob- 
ably the same as A. rugidosKs H. S. The other extreme, the pale 
variety, has both the pronotum and scutellum perfectly smooth. 
These two extremes blend one into the other through intermediate 
forms. This is well demonstrated by a series of 20 specimens reared 
by l\Ir. J. Acuna at Camagiiey, Cuba, from a single group of freshly 
hatched njunphs found on a Sapotaceous tree, Chrysophyllum olivi- 
forme Lin., the 'only plant on which this insect has so far been ob- 
served in Cuba. 

In the National hluseum collection there is a specimen from Puerto 
Rico which agrees with the dark variety of this species from Cuba. 
No specimen of A. poexji identified by Uhler is in the National Mu- 
seum collection. 

AtigocoHs illxistris has a wide distribution from Mexico through 
Central and South America as far south as the Argentine Republic. 
Guerin reported it from Cuba as Scutellera (Augocoris) cretacea 
Voet. and palUda Pal. Beauv., both being color varieties of this 
species. 

Subfamily Graphosomatinae 


Amaurochrous dubius (Palisot de Beauvois) 

1805. Palisot de Beauvois, Ins. Afr. Amer. n 33 Pi YT Fie* 6 
(Podops). i- ^ 

Described from Cuba. In the National Museum collection there 
^e two specimens from Florida, one from Georgia, and one from 
Cuba. It IS considerably larger than dnctipes Say and differs from 
that species in the much more produced processes of the anterior 

angles of the prtmotnm which project weU beyond the line of the 
eyes. 


Subfamily Pentatohinae 

key to CUBAN GENERA OP SUBFAMILY PENTATOMINAE 

1. ^gment ol rostrum not inserted near front of bueeulae, set behind 
middle of head and apei extended far behind base of head. Eostrum 

e^ded 

f dortpWae mite. 

tended far beyond base of head. Scntdlmn mediocre 
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2. Lateral lobes (jugae) of head preapieally toothed or obtusely angled. 

Lateral margins of pronotum armed with stout teeth. Head nearly or 

quite as long as pronotum. Buceulae extended to base of head 

Brochymena A. and S. 

Lateral lobes of head not furnished with a preapieal tooth or obtusely 
angled. Lateral margins of pronotum either serrate or smooth, rarely 
armed with teeth (Neopliarnus), Bueculae variable 3 

3. Lateral lobes (jugae) of head acute at apices, surpassing tylus but not 

contiguous before it. Humeral angles of pronotum acute or acutely 

spinose 4 

Lateral lobes of head (jugae) most commonly obtuse anteriorly or if acute 
then the tylus much longer than jugae (Froxys) 5 

4. Second ventral segment of abdomen produced in a distinct anteriorly di- 

rected spine. Mesosternum with a strongly elevated longitudinal median 

earina Arvelius Spin. 

Second ventral segment of abdomen not produced in a distinct spine. Meso- 
sternum with a low median earina. Apex of femora armed above with 

a minute spine Loxa A. and S. 

Metasternura provided with a large, smooth, flattened plate, bifid or notched 
posteriorly to receive the abdominal process from the second ventral seg- 
ment. Lateral lobes (jugae) of head apically contiguous or nearly so 6 

Metasternum devoid of smooth plate; posterior coxae contiguous or nearly 
so. Lateral lobe of head more rarely contiguous 9 

6. nostrum short, apex most commonly not extended beyond anterior notch of 

metasternal plate; basal segment not extended behind base of head. 
Metasternal plate extended anteriorly to at least the middle of the meso- 
sternum and distinctly bifid anteriorly. In Cuban species humeral angles 

not at all prominent Edessa Fab. 

Rostrum long, extended onto venter of abdomen; basal segment surpassing 
bueculae and extended beyond base of head. Metasternal plate but 
slightly extended anteriorly on the mesosternum, obtusely concave before. 
Humeral angles prominent. Body less convex ventrally 7 

7. Lateral margins of pronotum with several long teeth. Dorsal parts dis- 

tinctly jnlose NeopJiarnus Van Buz. 

Lateral margins of pronotum unarmed. Borsal parts not pilose 8 

8. Lateral margins of pronotum straight. Third segment of rostrum much 

longer than second. Second and third segments of antenna subequal 

FraepJiamua n. g. 

Lateral margins of pronotum more or less concavely sinuate. Second seg. 
raent of antenna much shorter than third Fharms Stal. 

9. Second ventral segment of abdomen produced anteriorly in a distinct spine 

or well defined tubercle. 10 

Second ventral segment of abdomen neither produced in a distinct spine 

nor definite tubercle 16 

10. Spine of second ventral segment of abdomen long, surpassing posterior 

coxae 11 

Second ventral segment of abdomen either armed with a shorter spine or 
only with a well defined tubercle 18 
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11. First antennal segment extended beyond margin of head. Connexivuni of 

abdomen widely exposed and alternately banded with red and black. 

18 mm, long Vuhirea Spin. 

First antennal segment not reaching to margin of head. Connexivum of 
abdomen not at all or narrowly exposed, unieolorous. 10 mm. long or 
less Piesiodorus Fieb. 

12. Lateral margins of pronotum very strongly, concavely sinuate; humeral 

angles bluntly prominent, rounded. First antennal segment surpassing 
margin of head. Ventral abdominal spine attaining middle of posterior 
eoxae. Anterior tibiae distinctly, longitudinally suleate — Modicia Stab 
Lateral margins of pronotum most commonly nearly straight, if strongly 
convex then the humeral angles very acute or spinose 13 

13. Second ventral segment of abdomen armed with a distinct spine either 

projected between the posterior coxae or at least somewhat produced and 
subacute. Canal from odoriferous orifice long and attenuated, tapering 
to a very acute point reaching nearly as far as posterior lateral angle 

of mesopleurum. Cuban species pure green Acrostermm Fieb. 

Second ventral segment of abdomen elevated in a well defined obtuse tu- 
bercle 14 

14. Canal from odoriferous orifice short, not reaching to middle point of meta- 

pleurumj margins of canal elevated. Cuban species clear green 

Nesara A. and S. 

Canal from odoriferous orifice long and attenuated, acute apex reaching 
nearly as far as posterior lateral angles of mesopleurum 15 

15. Anterior tibia distinctly, longitudinally suleate. Head across eyes wide, 

more than one-half the greatest diameter of the pronotum. Second seg- 
ment of antenna much longer than one-half the length of fifth segment. 
Anterior margin of pronotum calloused. Lateral margin of pronotum, 

anteriorly, distinctly impressed Pallantia Slab 

Anterior tibia obsoletely or not at all suleate longitudinally. Head across 
eyes distinctly less than one-half the greatest diameter of the pronotum. 
Second segment of antenna about one-half the length of fifth segment. 
Anterior margin of pronotum not calloused Banasa Stab 

16. Head long, not immersed to eyes; tylus very acutely produced before the 

jugae. Humeral angles of pronotum very acutely or spinously produced. 

Odoriferous orifice not produced in an evident canal Proxy s A. and S. 

Head immersed to eyes; tylus neither acute nor much produced before 
jugae 3^7 

17. Odoriferous orifice terminating in a long, attenuated, acute canal, reaching 

halfway or more to margin of metapleurum Ig 

Odoriferous orifice either devoid of a canal or with a very short one not 
reaching halfway to margin of metapleurum 19 

18. Anterior and lateral margins of pronotum strongly impressed and refiexed 

or elevated. Pleura and venter very obsoletely punctate, shining. Brightly 

colored, red and black Arocera Spin. 

Anterior and lateral margins of pronotum scarcely impressed and not re- 
flexed. Dorsal and ventral parts distinctly an^ profusely punctate, 
scarsely shining. Green species Thyanta Stab 
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19. Odoriferous orifice set almost between the outer limits of the middle and 

posterior coxae, not terminating in a canal. Variegated species 

Murgantia Stal. 

Odoriferous orifice more remote from coxae, either terminating in a canal 
or merely aurieulate exteriorly 20 

20. Buceulae rather short, extending as far as anterior margin of eyes; basal 

segment of rostrum much extended beyond buceulae. Basal segment of 
antenna extending beyond margin of head. Anterior and lateral margins 
of pronotum strongly impressed and reflexed. Canal from odoriferous 
orifice distinct but short, not reaching to middle of metasternum ; abruptly 

terminating; margins calloused. Large red and black species 

BuTiihia Stal. 

Buceulae extending to base of head or very nearly so; basal segment of 
rostrum most commonly not much longer than buceulae. Anterior and 
lateral margins of pronotum not strongly impressed or reflexed. Odori- 
ferous orifice aurieulate exteriorly without a distinct canal 21 

21. Anterior tibia provided with a distinct, wide, longitudinal sulcus. Lateral 

margins of pronotum, at least anteriorly, denticulate or crenulate 

BusoMstus Dali. 

Anterior tibia either devoid of a longitudinal sulcus or with a very nar- 
row one 22 

22. First segment of rostrum not longer than buceulae. Head as long or 

very nearly as long as pronotum. Anterior disk of pronotum devoid of 

a smooth, calloused, yellow spot on each side Soluhea Bergr. 

First segment of rostrum somewhat longer than buceulae, the' latter more 
elevated. Anterior disk of pronotum with a smooth, calloused, yellow' 
spot on each side Mormidea A. and S. 


Coriplatus depressus White 

1842. White, Trans. Ent. Soc. Lend. Ill : 90. 

'‘Cuba’’ — ^U. S. National Museum in the Uhler collection. 

A new record, as this has hitherto been recorded only from British 
Guiana and Colombia. It is a very flattened hemipteron with a long 
head, in which the juga meet well before the tylus; the margins of 
the pr'onotum are provided with three large spines ; the sciitellum is 
spatulate, very long, reaching to the apex of the abdomen; the ros- 
trum reaches, or nearly reaches, the apex of the abdomen, the venter 
of which is longitudinally sulcate. 

Brochymena poeyi Guerin 

1857. Guerin in La Sagra, Hist. Cuba, Ins, 365; PI. XIII, Pig. 1. 

Santiago de las Vegas (Barreto, Bruner, Acuna, and Otero) ; Casja 
Blanca (Bruner) ; Hoyo Colorado (Enamorado) ; Havana Prov. and 
Los Palacios (Betancourt, Acuna, and Barreto) — ^Est. Exp. Agron. 
^‘Cuba” — ^U. S. N. M, Also recorded by Gundlach from eastern Cuba. 

Very clearly related to arborea but differs from that species b^ 
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having the truncated humeral angles slightly more projecting ; teeth 
along the lateral margins of the pronotum fewer and more irregular; 
lateral margins of the head anteriorly more converging; sxibapical 
tooth less pronounced : bases of antennal segments 2-5 distinctly and 
widely pale ringed. 

Mormidea pictiventris Stal 

1862. Stal, Stett. Ent. Zeit. XXIII : 103. 

Santiago de las Vegas (Cardin, Houser, and Bruner) ; Oamaguey 
(Acuna) ; Palmira (Ballou) ; Nagua, Oriente (Bruner and Ballou) ; 
Las Anitnas. Sierra Rangel, Pinar del Rio (Cardin, Houser, and 
Bruner) ; El Cobre (Bruner) ; and Santa Barbara, Isle of Pines 
(Bruner) — Bst. Exp. Agron. 

This is a common and widely distributed species from Mexico 
south through Central America to Colombia and the West Indies. 
It is a fuscous or fusco-ferruginous s])eeies on which the pale cal- 
loused markings are very conspicuous. The submarginal vittae of the 
scutellum extend posteriorly as far as the frena ; the humeral angles 
are not at all prominent. It has much the appearance of Mormidea 
lugens Pab. 

Mormidea cubrosa Dallas 

1851. Dallas, List Hem. 1:247. 

3 872. Mormidea sordidnla Stal, Bnum. Hem. II : 21. 

Santiago de las Vegas (Bruner) ; Nagua, Oriente (Bruner and 
Ballou) ; El Cobre, Oriente (Silvestri and Bruner) ; Jarahueca, Ote. 
(Braner) : Nueva Gerona, Isle of Pines (Bruner and B'oucl6) — Est. 
Exp. Agron. 

Stal described sordidida from Texas. Comparison of specimens 
from that state with those from Cuba and Jamaica shows that they 
are the same and answer to Dallas’s description of the species from 
Jamaica. There is little question that Stal’s name will have to be 
treated as a synonym. This is a rather small ferruginous species 
with the pale markings of the scutellum much reduced. 

Mormidea angustata Stal 

1862. Stal, Stett, Ent. Zeit. XXIII: 102. 

Taco-Taco (Bruner, Acuna, and Ballou) ; Camaguey (Acuna) ; 
Puerta de Golpe, Pinar del Rio (Houser) ; Santa Fe and Columbia, 
Isle of Pines (Bruner and Boucl4)— Est. Exp. Agron. McKinley, 
Columbia, and Nueva Gerona, Isle of Pines (link)— U. S, N. M. 

Described from Mexico and a fairly common species in Central 
America. Heidemann recorded it from the Isle of Pines. It is a 
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paler, more ferruginous punctate species than pictiventris Stal, and 
the submargina] calloused vittae of the seutelluin extend as far as 
the frena ; costal margins of the corium frequently reddish ; humeri 
either spinose or angulated. There is some question as to whether 
or not this is a synonym of M. scutellata Westwood, which it may 
Tery well be. 

Mormidea albisignis Stal 

1872. Stal. Enum. Hem. II : 220. 

Barac'oa and Nagiia, Oriente (Bruner and Ballou) ; Sierra Ran- 
gel, Pinar del Rio (Acuna and Bruner) : Santiago de las Vegas 
(Bruner) ; '^^El Hospital/’ Isle of Pines (Bruner and Bouele) — ^Est. 
Exp. Agroii. La Milpa, Cienfuegos (Sait) — M. C. Z. Near Yinales 
— A. M. N. H. Baragua (Plank); Cayamas (Schwarz) — ^U. S. N. M. 

This species described from Cuba, measures 5-6 mm. in length. 
It resembles rather closely M. ypsilon (Linn.) in its general color and 
markings. Stal states that the second and third antennal segments 
are equally long, but in most of the specimens before us the second 
is slightly longer than the third segment. The humeri may be either 
rounded or spinose. Gu6rin lists M, ypsilon from Cuba but we have 
not seen it from that island. 

key to CUBAN SPECIES OF MORHIDEA 

1, Apical angles of sixth abdominal segment of male and seventh of female 

plainly spinose; humeral angles variable, either spinose or obtuse 2 

Apical angles of sixth abdominal segment of male and seventh of female 
sometimes acute but not spinose ; humeral angles always obtuse or rounded 3 

2. Posterior margin of the male hypopygium strongly concavely sinuate in the 

middle; tylus not extended beyond apices of juga; membrane vitreous; 
submarginal calloused vittae of seutellum extended to frena, not incurved 
posteriorly; pleura each marked with a small black spot; venter nearly 
or quite immaculate; ferruginous punctate species with wide costal mar- 
gins often reddish anyustata Stal. 

Posterior margin of the male hypopygium feebly concavely sinuate in the 
middle; tylus slightly extended beyond apices of juga; membrane em- 
browned; submarginal calloused vittae of the seutellum not as long as 
frena, these incurved, contiguous or nearly so about the middle of seutel- 
lum; beneath devoid of broad black stripes. Heavily infuseated species 
albisiynts Stal. 

2, Posterior margin of the male hypopygium strongly concavely sinuate in the 
middle; membrane embrowned; submarginal calloused vittae of the scu- 
tellum extended as far as the frena; sternum black; pleura heavily and 
venter trivittate with fuscous. Puseous or fusco-ferruginous species., — 
pictiventris Stal. 
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Posterior margin of the male hypopygium feebly eoncavely sinuate in the 
middle; membrane vitreous; scutellum with a small, yellow, calloused 
spot in each basal angle which is rarely extended into vittae; marked 

beneath much as in preceding species. Perrugino-griseous species 

eubrosa Stal. 

Solubea pugnax (Fabricius) 

1775. Fabricius, Syst. Entom. 704. 

Los Palacios (Betancourt) ; Sierra Rangel, Pinar del Rio ( Aeuna 
and Bruner) ; Santiago de las Vegas, Havana Prov. (Pla, Ban-eto, 
and Bruner) ; Cunagua and Holguin, Oriente (Bruner) ; Palmira 
(Ballou) ; Bahia de Coehinos, Santa Clara (Bruner) ; Camagiiey 
(Acuna) ; Baragua, Camagiiey Prov. (Stalil and Bruner) ; Holguin, 
Oriente Prov., and Manzanillo (Bruner and Ballou) — Bst. Exp. 
Agron. Soledad (Salt) — ^M. 0. Z. Cayamas (Schvfarz) — TJ. S. N. M. 
San Carlos Est., Guantdnamo and near Vinales — ^A. M. N. H. 

A common species in Cuba and other "West Indian Islands and 
differing in no resi)ect from specimens taken in our southeim states. 
Recorded from Cuba by Gu4rin as Pentaioma (Mormiden f ) typhoeus 
Fab. 

Solubea insularis (Stal) 

1872. Stal, Enum. Hem. II : 22. 

1857. Pentatoma (Morviidea) geographica Fabricius (var.), Gu4- 
rin in La Sagra, Hist. Cuba Ins. 369. 

1893. Mormidea guerini Lethierry and Severin, Cat. Gen. Hem. 
1:123 (new name). 

1902. Oehahts insularis var. similis Kuhlgatz, Berl. Ent. Zeit. 253. 
Santiago de las Vegas (Bruner) ; Las Animas, Sierra Rangel, 
Pinar del Rio (Houser, Hutson, Cardin, Acuna, and Bruner) ; Hoyo 
Colorado, Havana Prov. (Enamorado and Bruner) ; Palmira. Santa 
Clara Prov. (Ballou) ; Nueva Gerona, Isle of Pines (Bruner and 
Boucle) — Est. Exp. Agron. Soledad (Salt) — M. C. Z. Jatibonieo 
and Baragua (Scaramuzza) ; Santiago de las Vegas (Cardin) ; Ca- 
yamas (Schwarz) ; Havana— U. S. N. M. Pinar del Rio— A. il. N. H. 

Specimens of this same species are contained in the collection of 
the National Museum from Florida, Mexico, Honduras, Panama, and 
Haiti. In spite of its appearance it belongs to Solubea rather than 
Mormidea-i-TOTo. the fact that the basal segment of the rostrum does 
net exceed the bueeulae, the fore tibia are suleate as in 8. pugruve 
(Fab.) , and the pronotum lacks the usual calloused spots. Some color 
varieties of it may be very easily confused with Mormidea ypsUon 
(Limi.) as was evidently the case with Gu4rin, who records that 
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species from Cuba. It varies in color from ferruginous to dark cas- 
taneous. The seutellum is particularly variable, being frequently 
with little or no evidence of calloused spots or more or less com- 
' pletely covered "with smooth, calloused, yellow spots. This latter form 
Kuhlgatz described as var. similis from Colombia. The humeral an- 
gles are sometimes spinose. The hypopygium of the male has a dis- 
tinct central lobe as noted by StaL This is the species recorded by 
the senior author in his Florida List as Mormidea guerini Leth. and 
Sev. and is so treated by Blatchley in Heteroptera of Easteni Noith 
America. 

Solubea linki (Heidemann) 

1917. Mormidea linki Heidemann Ann. Carnegie Mus. XI: 351. 

Calabazar, Havana Prov. (Bruner) j Bahia de Cochinos, Santa 
Clara Prov. (Bruner) ; Baragua, Camagiiey Prov, (Stahl and Bru- 
ner) ; El Cobre and Manzanillo, Oriente Prov. (Ballou and Bruner) ; 
Los Indies and El Hospital, Isle of Pines (Bruner and Bouele) — 
Est. Exp. Agron. Columbia, Isle of Pines (Link) ; Havana and 
Cayamas (Schwarz) ; Baragua (Stahl) ,* 12 miles north of Santiago 
(Morrison) — U. S. N. M. Near Pinar del Rio — ^A. M. N. H. 

This is much smaller than the other two species mentioned, in which 
the basal segment of the rostrum does not exceed the bucculae, and 
thus it is included in Solubea rather than in Mormidea where it was 
first placed by Heidemann. It differs from the other two species in 
that the anterior tibia is not sulcate. The humeral angles may be 
either angulated or spinose. It does not approach Mormidea ypsilon 
(Linn.) in structure or appearance as stated by Heidemann. 

KEY TO CUBAN SPECIES OP SOUUBEA 

1. Humeri armed with long, anteriorly directed spines; anterior tibia longi- 

tudinally sulcate; spiracles black; posterior margin of male hypopygium 
(ventral view) concave. Large species, 10'-12 mm pugnax (Pab.). 

Humeri either angled or shortly spinose; posterior margin of male hypo- 
pygium (ventral view) lobate in the center; smaller species, not over 
8-9 nun. 2 

2. Lateral margins of pronotum very lightly concavely arcuate; humeri either 

angled or spinose; anterior tibia longitudinally sulcate; spiracles not 
black; posterior margin of male hypopygium very strongly lobate in the 
center ins^aris ( Stal ) . 

Lateral margins of pronotum strongly concavely arcuate and slightly crenu- 
late; humeral angles shortly spinose; anterior tibia not longitudinally 
sulcate; spiracles black; posterior margin of male hypopygium much 
more feebly lobate in the center UnJci (Heid,). 
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Euschistus acuminatus Walker 

1867. Walker, Cat. Hem. Het. 11:246. 

Nagiia, Oriente Prov. (Bruner and Ballou) Taco Taco, Pinar del ^ 
Bio ProY. (Ballou, Acuna, and Bruner) ; Santiago de las Vegas, 
Havana Prov. (Pla and Bruner), St. Tomas, Peninsula de Zapata, 
Santa Clara Prov. (Bruner and Acuna) ; Camagiiey, Camaguey Prov. 
(Acuna) — Est. Exp. Agron. Central Jaronu (Scaramuzza) ; '' Cu- 
ba’’ (3 specimens labeled E. thoruaicus Dallas var. by Uiiler) — U. S. 
N. M. 

This species was determined as E. thorctciciis Dallas by TJhler and 
Gundlach but the specimens agree better with Walker’s acuminatus 
described from San Domingo. Thorax with a black hook-shaped 
mark on each side in front and with a black band between the spines 
which are black and slightly ascending, etc.”, will serve to identify 
this species. 

Euschistus crenator (Fabricius) 

Plate XXV, Fig. 2 

1794. Fabricius, Ent. Syst. IV: 101. 

Vinales, Pinar del Rio Prov. (Bruner) — Est. Exp. Agron. 

This species has been listed from Cuba as well as from other West 
Indian Islands. As it can be distinguished from iifibulus chiefly by. 
comparative differences it is 'often confused mth it. We have seen 
specimens from Dominica, Grenada, St. Croix, Jamaica, and Puerto 
Bico in the National Museum collection. The male hypopygium or 
genital segment in this species is narrower, about twice as wide as 
long, and much more feebly excavate behind than in hifibulus and 
the sixth abdominal segment with its lateral posterior angles more 
nearly form a right angle. The teeth along the lateral margins of 
ihe pronotum are more evident and usually black. The humeral an- 
gles are variable. There is little or no evidence of a transverse pale 
streak on the pronotum. E, pustvlatus P. B. and obscurm (male) 
Pal. Beauv. are synonyms. It appears to be a rare insect in Cuba, 
as it is represented by only one specimen in the material before us. 

Euschistus bifibulus (Palisot de Beauvois) 

Plate XXV, Pig. 3 

1805. Palisot de Beauvois, Ins. Afr. Amer. 148; PL X, Pig, 5. 

Santiago de las Vegas on Egg Plant and Solanum iorvum (Car- 
din, Hutson, Houser, and Bruner) ; Hoyo Colorado (Eixamorado and 
Bruner); Punta Brava-Havana Prov., Viuales and Sierra Bangel, 
Pinar del Bio Prov. (Bruner and Acuna) ; Palmira, Santa Clara 
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Prov. (Ballou) ; Camagiiey, Camagiiey Pr’ov. (Acuna) ; Seboruco 
(Bruner) ; Nagiia (Ballou and Bruner) in Orieiite ProY. — Est. Exp. 
Agron. 

The male of this eominon species is easily differentiated from 
crenator (Fab.) by the hypopygium being decidedly wider than long, 
broadly and deeply excavate behind; sixth abdominal segment with 
the posterior lateral angles acutely spinose; female with the seventh 
abdominal segment extended in acutely spinose projections; humeral 
angles generally produced, acute or spinose; pronotuni with a more 
or less evident pale impunctate streak running across the pron'otum 
between the humeral angles ; teeth along the lateral margin finer and 
in most eases pale. The size varies from 8-11 mm. Gundiaeh re- 
cords this as Euschistiis Mfib'idiis^ No. 341, in his collection. 

Euschistus obscurus (Palisot de Beauvois) 

1805. Palisot de Beauvois, Ins. Afr. Amer. 149; PI. 10, Pig. ^ 
($ only). 

1907. EnscJashkH vrsus Van Duzee, Bull. Buffalo Soc. Nat. Sci. 
VTIT:8. 

1926. Euschistus hifihnhis Blatchley (nee Pal. B.), Heteropt. E. 
No. Amer. 140. 

1927. Euscristus atromaculosus Barber, Bull, Bklyn. Ent. Soc. 
XXII: 241. 

Camaguey, Camagiiey Pr'ov. (Acuna) — Est. Exp. Agron. ^^Cuba’^ 
(Uhler coll.)— U. S. N. M. 

Described from San Domingo. Van Duzee described it as ursus 
from Jamaica and Haiti. Under the latter name Heideinann records 
it from the Isle of Pines. E. atromaetilosiis was described from Flo- 
rida. Guerin recorded it from Cuba as oiscums and Gundiaeh as 
crenator. The anterior face of the pronotum is heavily infuseated, 
with a distinct, transverse, pale streak between the humeri; the co- 
rium has a number of scattered small black spots which are quite 
characteristic of the species and readily distinguish it from crenator 
or bifibnlus. 

Euschistus crassus Dallas 

1851. Dallas, List Hem. 1:205. 

Santiago de las Vegas, Havana Prov. (‘Otero) ; El Cobre and 
Omaja, Orieute Prov. (Bruner) ; Sto. Tomas, Peninsula de Zapata, 
Santa Clara Prov. (Bruner) — ^Est. Exp. Agron. 12% k. south of 
Pinar del Rio and 7 k north of Vinales— ^A. M. N. H. 

Although all of the specimens before us are considerably smaller 
(7-8 mm.) than specimens from Florida, which will run 10-11.5 
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mm. long, we can find no structural differences to warrant its de- 
scription as new. It is very convex below with the short humeral 
spines directed somewhat obliquely forward; a more or less evident 
calloused pale line runs across the disk between the humeral angles. 

KEY TO CUBAN SPECIES OP EUSCHISTUS 

1. Male hypopygxuni with posterior margin (ventral view) broadly and deeply 

excavate; posterior apical angle of sixth abdominal segment acutely 
spinose; apical angles of the seventh segment in female attenuate, acute; 
a more or less evident pale streak across the pronotum between the 
humeral angles Ufibulus (Pal. B.) 

Male hypopygium either subtnmcate posteriorly or feebly excavate or 
lightly lobate in the center 2 

2. Male hypopygium with posterior margin nearly truncate and with a slight 

median lobe; body beneath strongly convex, ferruginous punctate; scu- 
tellum rather broad at apex crassus Dali. 

Male liypo^pygium feebly excavate posteriorly; body moderately convex be- 
neath with eoneolorous punctures; seutellum narrow at apex 3 

S. Posterior lateral angles of the sixth abdominal segment in the male and 
seventh in the female produced, spinose; humeri strongly spinose. A few 

marks in front and an irregular line across the posterior disk black 

acuminate Walker. 

Posterior lateral angles of the sixth segment in the male acute, not produced 
or spinose ; pronotum without black fascia 4 

4. Male lijT)opygium Tvith lateral margins converging posteriorly; median pos- 
terior sinus more obvious; posterior margin of seventh abdominal segment 
of female obliquely truncate, apical angles not attenuated or produced; 
pronotum without pale transverse fascia between the humeral angles; 
seutellum and eorium with scattered white spots cremtor (Fab-)- 

Male hypopygium with lateral margins symmetrically rounded, not converg- 
ing posteriorly; posterior angles of seventh abdominal segment of female 
acuminate and produced; a pale streak across the posterior disk of the 
pronotum; eorium with scattered black spots obseurus (Pal. B.). 

Proxys punctulatus (Palisot de Beauvois) 

1805. Palisot de Beauvois, Ins. Afr. Amer. 188; PI. XI. Fig 9. 

Santiago de las Vegas, Havana Prov. (Barreto and Bruner) ; 
Camagiiey, Camaguey Prov. (Acuna). Taco Taco (Bruner, Acuna, 
and Ballou) ; Nagua, Oriente Prov. (Bruner and Ballou) ; Isle of 
Pines (Ballou)— Est. Exp. Agron. Soledad (Salt)— M. 0. Z. Bara- 
gna (Searamuzza) — ^TJ. S. N. M. 

This widely distributed species is readily distinguished from , the 
other members of the genus by having -Qie apices of all femora as 
well as the bases and apices of all tibiae black. 
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Thyanta perditor (Fabrieins) 

Plate XXV, Fig. 4 

1794. Fabricius, Ent. Syst. iy:102. 

Vinales, Pinar del Rio Prov. (Braner and Acuna) : Santiago de 
las V-egas (Acuna) and Playa de Marianao (Bruner) Havana Prov.; 
Palmira, Santa Clara Prov. (Ballou) ; El Cobre, Orient e Prov. 
(Bruner) ; Camagiiey, Camagiiey Prov. (Acuna) ; Isle of Pines 
(Bruner) — Est. Exp. Agron. Soledad (Salt) — M. C. Z. Cayamas 
(Sebwarz); ^'Cuba^' (Uhler coU.)— U. S. N. M. 

This is the largest and commonest species of tbe genus occurring 
in the West Indies, 10-13 mm. long, usually vith a distinct purplish 
band across the pron’otam between the humeri and two small black 
spots on the anterior face. The humeral angles are drawn out into 
acute spines directed somewhat anteriorly ; lateral margins concavely 
arcuate to the apices of the spines. Posterior and anterior angl<.s 
of each eonnexival incisure with a minute black spot. 

Thyanta cubensis nevr species 

Plate XXV, Figs. 4 and 5 

Green with the narrow lateral margin of the pronotmn yellow; narrow lateral 
margin of connexivum orange with a minute, black spot at the outer apical 
angle of segments 2-5, these more distinct below. Antennae with jSrst two and 
base of third segments pale green, the remainder infuseated. 

Head about one>sixth wider than long, in general shape and character of 
pnnetation not differing from perditor. Second segment of antennae slightly 
shorter than third. Apex of rostrum reaching to the middle of the second ventral 
abdominal segment. Pronotum two and two-thirds wider than long; lateral 
margin irregularly serrate, straight from anterior angle to near base of humeral 
spine whence it turns rather more abruptly than in perditor to form the front 
face of the spine; the latter more slender and directed more anteriorly than in 
perditor; the two black spots in the cicatrices of the anterior disk and transverse 
purple fascia behveen humeral angles lacking; posterior disk behind the cicatrices 
closely punctate between transverse irregular ridges, giving a more characteristic 
rugose appearance to that part than in perditor. Sentellnm slightly longer than 
wide, distinctly rugulose anteriorly and closely punctate between the rugae, 
Hemielytra closely and evenly punctate, punctures coarser and shallower than on 
seutellum, mth scattered pale calloused spots. Membrane clear and often faintly 
spotted. Venter rather closely punctate on the sides, nearly smooth, very sparsely 
punctate in the center; outer apical angle of sixth segment in the male more 
obtuse angled than in perditor^ apical angles of the eonnexival segments tipped 
With black; sinus of the male hypopygium narrower, with the cleft in the central 
lobe much shorter than the lateral rounded lobes. Length 7-9 mm. 

Type^ male: Camagiiey, July 20, 1928 (J. Acuna) — ^TJ, S. N, M. 
Paratypes, males: 5 Camagiiey, July 20, 30, 31, 1923 (J. Acuna) ; 
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1 Isle of Pines, Feb. 1923 (C. IT. Ballon) ; 1 Sta. Barbara, Isle of 

Pines, Meh. 15, 1923 (S. C. Bruner) ; 1 Colonia, Cayo Romona, Sta. 
Clara Prov. (S. C. Bruner)— Est. Exp. Agi-on. 2 Cayanias (E. A. 
Schwarz); 1 "Cuba’’ (Uhler coll.) — IT. S. N. M. 1 Zaza d. Media, 
Sept. 30, 1913; 1 Santiago, Oct. 2-10, 1913 (P. E. Lutz)— A. M. 
N. H. Paraiypes, females: 3 Camaguey, July 21 & 30, 1923 (J. 
Acuna)— Est. Exp. Agron. 1 Cayamas (B. A. Schwarz)— IJ. S. N. M. 

1 Zaza d. Media. Sept. 30. 1913 (P. E. Lutz)— A. M. N. H. Cat. No. 
44045, U. S. N. M. 

Very closely related to perditor from which it can be distinguish- 
ed, aside from its smaller size, by the naiTOwer pronotum with its 
straight lateral margin; more slender and more anteriorly directed 
humeral spines ; and absence of black anterior discal spots and trans- 
verse purple-red band of the pronotum. While perditor has a minute 
black spot at the base and apex of each eonnexival segment, there 
is in this species but a single spot at each apical angle. 

Thyanta casta Stal 

1862. Stal, Stett. Ent. Zeit. XXIII : 104. 

Jarahueea, Oriente Prov. (Bruner) — Est. Exp. Agron. "Cuba” 
(Uhler eoU.)— U. S. N. M. 

Compared to the other West Indian species this is more depre^ed; 
humeral angles of pronotum somewhat prominent and forming nearly 
a right angle; the lateral margins straight; second segment of an- 
tennae subequal to or slightly longer than the third; pronotum and 
base of scutellum transi'ersely rugose; corium less distinctly and 
more shallowh’- punctate than in cnstator. The size varies from 8 to 
9 mm. long. 

Thyanta antiguensis (Westw’ood) 

1837. Westwood, Hope Cat. 1 : 36. 

Santiago de las V^as (Cardin, Hutson, Houser, and Acuna) and 
Playa de Marianao (Bruner) Havana Prov.; Baragua (Stahl and 
Bruner) and Camaguey (Acuna) Camagiiey Prov. — Est. Exp. Agron. 
“Cuba” (Uhler eolI.)~U. S. N. M. 

A common species throughout the West Indies. It is much smaller 
than the two previous species with the humeral angles not at all prom- 
inent and usually bluntly rounded; most commonly with a transverse- 
purplish-red band between the humeri, although sometimes entirely 
green; second segment of the antennae generally longer than the- 
third ; apical angles of the eonnexival segments black ; posterior mar- 
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gin of the male hypopygiiim broadly excavated (ventral view), with- 
out a median lobe. 

Thyanta rugulosa (Say) 

1831. Say, New Harm. Ind.; Compl. Writ. 1:319 (1859). 

Stal and Uhler record this species from Cuba but we have not 
seen it from that island. This is one of the smaller species, scarcely 
larger than antigiiensis (Westw.), measuring 5-7 min, long. It has 
no purplish-red band between the humeri and the odonferous canal 
is short, much shorter than the distance from its apex to the lateral 
margins of the metapleurum; the posterior margin of the male hy- 
popygium is not lobate but lightly notched in the center. 

KEY TO CUBAN SPECIES OF THYANTA 

1. Humeral angles of pronotuni acute, spinose; male hypopygiiim with a cen- 


tral lobe, cleft in the center 2 

Humeral angles not spinose ; male hypopygium without central lobe 3 


2. Lateral margins of pronotuni straight, without either black discal spots or 

transverse purple-red band; connexival incisures ivith minute black spot 

at apical angles of segments only cud&nsis n. sp. 

Lateral margins of pronotuni eoncavely arcuate from anterior margin to apex 
of spine; anterior disk with two small black spots and usually a trans- 
verse purple-red band between the humeri; connexival incisures with two 
minute black spots perditor (I’ab.)* 

3. Second and third segments of antenna either nearly equal or second seg- 

ment shorter than third; body more depressed; subshiiiing; humeri 

usually angled. Species at least 8 mm. long— ? hiacuhiUia (Fah.)^^ 

casta Stal. 

Second segment of antenna distinctly longer than third ; body not depressed ; 
humeral angles not prominent, rounded. Small species 6-7 mm. long 4 

4. Canal from odoriferous oriheo shorter than the distance from its apex to 

the lateral margin of the pleurum; posterior margin of the male hypopy- 
gium inth a, small iiotcdi in the center rurmlom (Say). 

Canal from odoriferous orifice distinctly longer than the distance from its 
apex to the lateral margin of the pleurum; posterior margin of the male 
hypopygium entire aniiguensis (Westw.). 

Loxa pallida Vau Duzee (?) 

1909. Van Duzee, Bull. Bulf. Soe. Nat. Sci. IX: 15(5 
Santiago de las Vegas (Barreto and Acuna); La Lisa, Havana 
(Bruner) — Est. Bxp. Agron. '*Cuba’^ (Uliler coll) — U. S. N, M. 
This was described fr'om Jamaica: Horvatb records it also from 

*We have not been able to find any structural differences between Thyanta, maculata 
Fab. and T. casta Stal and suspect that the latter is an unmarked form of maculata^ m 
which case Fabricius* name would take precedence. Typically colored specimens of 2*. mo» 
eulata (Teste Stal, Hem. Fab. I, 29, 1868) have the apical parts of the terminal three 
antennal segments, tylus, lateral angles and two spots on posterior disk of pronotum, and 
apex of scntellixm fuscosuhsanguineous. Specimens of both the marked and unmarked forme 
have been collected at El Cano, by S. C. Bruner and A. Otero. 
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Cuba. We have five specimens of what we take to be this species 
from Cuba and one from Jamaica. It is rather closely related to the 
species flavicoUis as described and depicted by Drury but not that 
of Horvath 1925. Besides being smaller and relatively narrower, the 
lateral Tnargina of the head are nearly straight and the longitudinal 
ridges fairly distinct. The antennae are pale, unicolorous, with the 
second and third segments nearly equal or the second a little shorter 
t.bi^ n the third. In two of the specimens the small white calloused 
spots are quite distinct on the surface of the pronotum, seutellum, 
and corium. The apex of the rostrum reaches the middle of the sec- 
ond ventral segment of the abdomen. 

Loxa planifrons new species 

Plate XXV, Pigs. 6 and 7 

Color yellow-greeu with punctures mostly coneolorous; narrow lateral edge 
of head, pronotum, marginal teeth, humeral spines, and costal margins at base 
yellowish,* connexivum and venter yellowish-green; antennae, rostrum, and legs 
pale yellowish-white ; membrane vitreous, faintly speckled with green. 

Head with lateral margins straight; juga acuminate, almost contiguous be- 
fore apex of tylus, devoid of longitudinal rugae and punctures; transverse rugae 
fairly distinct. Antennae with basal segment rather short, not reaching to apex 
of head, second and third segments nearly equal. Rostrum with the apex reach- 
ing to the middle of the third ventral segment of the abdomen. Pronotum with 
the surface behind cicatrices densely covered with distinct, short, irregular rugae; 
obsoletely and finely punctate between the rugae, punctures often coneolorous; 
lateral margin gently concavely arcuate from anterior margin to apex of humeral 
spine; margin armed with 15-17 short, blunt teeth; submargin without a broad 
band of distinctly colored punctures, so characteristic of most of the species, 
surface rugose to base of teeth; humeral spines slightly turned upwards, rela- 
tively short, subequal to or a little shorter than the distance between the eyes. 
Seutellnm not strongly elevated on the basal disk, which is distinctly rugose, 
laterally and apically rather sparsely punctate. Hemielytra finely, concolorously 
punctate, more closely punctate towards outer apical angles. Connexivum coarsely, 
concolorously punctate. Opaque area of the metapleurum non-punctate, distinctly 
rugose. Venter Yejy sparsely long pilose, smooth in the center, either side of 
which the surface is distinctly rugose and finely wrinkled; submargins obsoletely 
punctate. Sixth ventral segment of the male in the mid-line about twice as long 
as the three preceding segments combined (50:23); spines at the outer apical 
angles of fifth segment slender, acute, and extending to or beyond the posterior 
margin of the hypopygium. Length 19 mm.; humeral diameter 13 mm. 

Type, male: Santiago de las Vegas, Cuba, Sept. 5, 1923 (J. Acu- 
na) — ^Est. Exp. Agron. Paratype, male: 1 Santuree, Puerto Rido, 
Aug. 1, 1925 (Cooley and Gay) — ^U. S. N. M. Paratypes, females: 1 
Santiago de las Vegas, Cuba, Sept. 2, 1923 (J. Acuna) — ^Bst. Exp. 
Agron. 1 Pt. Cangrejos, Puerto IKco, Feb. 22, 1922 (G. N, Wol- 
cott) ; 1 Santuree, Puerto Rico, Aug. 1, 1925 (Cooley and Gay) — 
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U. S. N. M. 1 Mameyes, Puerto Rieo, Feb. 17, 1925 (L. B. Woodruff) 
^A. M. N. H. Cat. No. 44046, U. S. N. M. 

This species may be I'eadily distinguished by the absence of the 
longitudinal ridges on the head and by the distinct rugosity of the 
venter. 

Murgantia histrionica (Hahn) 

1834. Hahn, Wanz. Ins, 11:116; Fig. 196. 

Almendares River, Havana Prov., 1917 (Cardin) on Gleome pen- 
taphylla; Marianao and Yibora (Bouele) — Est. Exp. Agron. Ha- 
vana (Knab and Morrison) — ^U. S. N. M. 

The destructive harlequin cabbage bug seems to be well established 
in Cuba, at least about Havana. So far as our records go it has 
not .hitherto been reported from the island. 

Arocera protea var. affinis Distant 

1880. Distant, Biol. Cent. Amer. Rhynch. 1:73; Tab. VII, Fig. 19. 

Mountains near Taco Taco (Bruner, Acuna, and Ballou) and 
Sierra Rangel, Pinar del Rio Prov. (Brother Roberto) — ^Bst. Exp. 
Agron. ‘ ^ Cuba’’ (Uhler coll.)— U. S. N. M. 

These correspond exactly with Distant’s description and figure. 
A character not mentioned by the author is the fuliginous color of 
the membrane with its apical margin broadly pale. This species 
was recorded by Gundlach from Mte. Libano, Oriente Province, The 
two specimens in the National Museum "were wrongly determined by 
Uhler as Bunihia proxima Dallas. 

Runibia proxima (Dallas) 

1851. Dallas, List Hem. 1:255. 

Although we have not seen this from Cuba, Gundlach records it 
from both the eastern and western part of the island. A specimen 
from Jamaica is in the National Museum collection. It is much 
larger than the preceding, bright red, closely and finely punctate, 
vith two black spots on pronotum, scutellum, and eorium; apical 
angles of connexival segments distinctly produced and marked with 
black. Membrane black, margined with white. 

Vulsirea violacea (Fabricius) 

1803. Fabricius, Syst. Rhyng. 167. 

Nueva Gerona, Isle of Pines (Ballou) — ^Est. Exp. Agron. ^'Cuba’* 
{Uhler coU.) — ^U. S. N. M. Gundlach records it from Matanzas and 
Santa Clara Province (Cienfuegos). A number of color varieties are 
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recog‘iiized. It is about the size 'of the preceding (14-16 nmi.), mostly 
dark purple in color, with a broad red band, notched behind, across 
the disk of pronotum, a T-shaped red mark on tlie scutellum and the 
connexiyuiiL banded with red and black. Apical angles of the con- 
nexival segments scarcely produced. 

Nezara viridula (Linnaeus) 

1758. Linnaeus, Syst. Nat. 444. 

Santiago de las Vegas, Havana Prov. (Gomez de la Maza, Houser. 
Barreto, and Bruner) ; Camagliey, Camagiiey Prov. (Acuna) ; Maisi 
(Acuna) and Nagua, Oriente Prov. (Bruner and Ballou) ; Vihales, 
Pinar del Mo Prov. (Acuna) — Est. Exp. Agron. Soledad (Myers 
and Salt) ; Mina Caiiota, Trinidad Mts. (Myers) — M. C. Z. Santiago 
de las Vegas (Cardin) — ^U. S. N. M. 

A widely distributed species throughout most of the w-armer parts 
of the world and quite common in the West Indies where, as else- 
where, it is of considerable economic importance. It can be distin- 
guished from the following species by the character of the male hy- 
popygium wdiich in this species has a wide deep sinus, obtusely 
rounded in the center between the rounded lateral lobes and by the 
very short odoriferous canal. 

Acrosternum marginatum (Palisot de Beauvois) 

1805. Palisot de Beauvois, Ins. Afr. Amer. 147 ; PL X, Fig. 1. 

Santiago de las Vegas (Hutson) and Punta Brava (Acuna) in 
Havana Prov. ; Camagiiey, Camagiiey Prov. (Acuna) ; Santiago de 
Cuba, Oriente Prov. (Silvestri and Bruner) ; Vihales (Acuna) and 
Caibaguaii, Sierre Rangel, (Acuna and Bruner) Pinar del Rio Prov. 
— Est. Exp. Agron. Santiago de las Vegas (Cardin) — ^U. S. N. M. 

The male hypopygium lias a wide shallow^ sinus obtusely angled 
between the obtusely angulated lateral lobes. The margins of head, 
pronotum, eorinm anteriorly, and connexivum are orange yellow. 
The latter has a minute black spot at the apices of the segments 
which is also found in the preceding species. 

Nezara nitida (Westwood) ? 

1837, Westw^ood, Hope Cat. 1 : 33. 

1836. Pentaioma marginale Herrieh-Sehaeffer, Wanz. Ins. Ill : 96, 
Fig. 320 (Preocc.). 

Recorded from Brazil and Argentine. A single specimen, No. 63, 
in the Gundlach collection is labeled Nezara marginale H. S.” It 
agrees with Herrich-Schaeffer’s description and figure with the ex- 
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ception of tlie head which is pale (faded;). It is about the size of 
small specimens 'of Acrosternnm marginata P. B. but is somewhat 
narrower with less prominent lateral angles of pronotum, and the 
head is shorter and broader. As to color, it is dark greenish, with 
a broad pale pinkish border around the body, naiTower on costal 
margin Of hemielytra and broader in front on the pronotum ; a broad 
similarly colored median vitta runs from the anterior border of the 
thorax to the apex of the seiitellum; the head is pale. We have 
followed Gundlach's determination of this specimen with considerable 
doubt, but owing to the fact that the collection is contained in a 
sealed glass-topped box it is impossible to remove it for close study. 
Possibly the specimen is not from Cuba, although Guiidlacli lists the 
species in Ids manuscript notebook as represented in both his collec- 
tion and that of Felipe Poey, hnt does not indicate the locality from 
which it was obtained as was liis custom. 

Banasa subrufescens (Walker) 

1867. Walker, Cat. Hem. Het. 11:290. 

1872, Banasa varians Stab Enum. Hem. II : 43. 

1851. f Rliaphigaster aniica Dallas, List Hem, 1:283. 

Soledad and Mina Carlota, Trinidad ]Mts. (Myers) — M. G. Z. 
^^Cuba’’ (Uhler coll.) — U. S. N. M. Pennina, Matanzas Prov. (Gund- 
lach coll.). 

The Cuban specimens answer perfectly to StaPs original descrip- 
tion of dimidiaUis from Brazil, which later, owing to the preoccupa- 
tion of the name, .he changed to va^dans. Distant, in Biologia Cen- 
tral! Americana, figures vanam and places two of Walker’s species 
as synonyms, extending its range to Panama, Guatemala, Mexico, and 
the West Indies. Kirkaldy in his catalogue of 1909 places these 
several names as synonyms of Buhmfescens Walker as it antedates 
StaPs name. It seems to the authors that RhapJiigaster aniica Dallas 
1851 may very well be the same species, in which case it would take 
precedence over Walker’s name. It bears a rather close superficial 
resemblance to dimidiata Say, but it is less convex both dorsaUy and 
ventrally, with a shorter and more narrowly rounded head in front 
as well as less disparity in the length ’of the second and tliird seg- 
ments of the antennae. 

Banasa punctatissima new species 
Plate XXY, Fig. 8 

Not higMy polished but somewhat shining j rather closely punctate. Color 
above green with lateral margins of pronotum narrowly yellow; costal margin 
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of hemielytra anteriorly i^rrowly whitish; beneath yellowish; legs and antennae 
pale green with apical half of third and all of fourth and fifth segments of the 
latter darker. 

Head short, about one-sixth wider than long; lateral margins strongly, eon- 
cavely arcuate before eyes; evenly rounded in front with the three lobes equal; 
surface roughly, coarsely, but rather sparingly punctate; lateral lobes plainly 
wrinkled transversely. Antennae with third segment two-fifths longer than second 
and equal to fourth; fifth segment only a little longer. Rostrum extending to 
the hind coxae. Pronotum two and one-half times wider than long (13: 5), 
rather closely and evenly punctate; anterior submargin not depressed and pro- 
vided with two or three irregular rows of punctures; lateral margin straight, 
smooth, calloused, scarcely reflexed; humeral angles somewhat projected, rounded. 
Scutellum unieolorous, about as long as wide, somewhat more sparingly punctate 
than the pronotum except at apex. Hemielytra rather coarsely but sparingly and 
evenly punctate. Membrane hyaline. Connexival margins pale green, a very 
slight, almost obsolete fuscous spot at the outer apical angle of each segment. 
Venter roughly, coarsely, and rather sparsely punctate on the sides. The male 
hypopygium, seen from below, is cut out in a very deep V-shaped sinus, rounded 
at base; the much depressed central portion occupying the base of the sinus 
gently rounded posteriorly; lateral angles on either side of the sinus obtusely 
rounded and densely setose there and along the inner margins of the sinus. 
Length 9.5 mm. 

Type^ male: Sto. Tomas, Peninsula de Zapata, May 5-9, 1927 
(Bruner and Acuna) — Est, Exp. Agron. Faraiypes^ males: Two 
mtli same data as type-; Hoyo Colorado, Havana Prov. Oct. 7, 1926. 
Paratypes, females: Two with same data as type — Est. Exp. Agron. 
Cat, No. 44047, U. S. N. M. 

This species is most closely related to lenticulans Uhler hut is 
readily distinguished from that species besides its color by the much 
denser punetation on the dorsal parts. The genital segment (hypo- 
pygium) of the male is sometimes infuscated, 

Pallantia macula (Dallas) 

1851. Dallas, List Hem. 1 : 284. 

Hoyo Colorado, Havana Prov. (Bruner) ; El Cobre, Oriente Prov. 
(Bruner) — ^Est. Exp. Agron. Cayamas (Schwarz) — ^U. S. N. M. 

This is the first report of this species from Cuba. Stal lists it 
from Brazil and Mexico. Distant in figuring the species in the Bio- 
logia adds Guatemala. It has much the appearance of a Banasa but 
its short head and sulcate tibia will differentiate it, 

Piezodorus guildinii (Westwood) 

1837. Westw'ood, Hope Cat. 1 : 31. 

Santiago de las Yegas, Havana. Prov. (Acuna) ; Vinales, Pinar 
del Rio Prov. (Bruner and Acuna) ; Nagua (Bruner and Ballou) 
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and El Cobre (Bruner) Oriente Prov. — Est. Exp. A^on. ‘'Cuba’’ 
(Uhler e'oll.)— U.S.N.M. 

A common species throug.bout the West Indies and most of the 
Neotropical regions. 

Piezodorus tinctus Distant 

1890. Distant, Biol. Cent. Amer. Ehynch. 1 : 341 ; Tab. 31, Fig. 22. 

Camagiiey, Gamaguey Pr'ov. (Acuna) ; El Cano and Playade 
Baracoa, Havana Prov. (Bruner) ; Vinales, Pinar del Rio Prov. on 
Pithecolohimn arboreim Linn. (Bruner) — Est. Exp. Agron. Caya- 
mas (Schwarz) — ^U. S. N. M. 

Distant described this from Panama and ‘‘Antilles.” In the 
National Museum collection is a specimen from San Jacinto, Salva- 
dor. It is a broader form than the preceding species with a longer 
head and a much longer ventral spine which is projected forward 
to the middle of the mesostemum; the latter is longitudinally sul- 
eate, not carinate; the apical angles of the connexival segments are 
more acutely prominent and the spiracles are not black-rimmed. 

Modicia sexlineata Stal 

1872. Stal, Enum. Hem. 11:46. 

Sierra Maestra Mts. and Nagua, Oriente Prov. (Bruner and Bal- 
lou) ; Sierra Rangel, Pinar del Rio Prov. (Bruner, Acuna, and Bal- 
lou)— Est. Exp. Agron. “Cuba” (Uhler coll.)— U. S. N. M. 

Described from Cuba and apparently confined to that island. It 
has much the appearance of a Fodisxis and was erroneously labeled 
Podism poUiiis Uhl. (MS. name), while the above name w'as wrongly 
applied to Pallantm macxila in the Gundlach collection. It is ochraee- 
ous, closely punctate "with ferruginous, the punctures arranged in 
short, irregular, transverse ro-ws on the pronotum and in six longi- 
tudinal rows on the head; the humeral angles are produced and 
subacute; the ventral spine is quite long and ^ stout. The posterior 
femora of the male are distinctly incrassate and provided behind 
with a row of stout spines. 

Arvelius albopunctatus (Degeer) 

1773. Degeer, Mem. Ill : 331 ; PI. 34, Pig. 6. 

Santiago de las Vegas, Havana Prov. and Taco Taco, Pinar del 
Rio (Bruner and Ballou) ; Herradura, Pinar del Rio (Horne) ; Santo 
Tomas; Peninsula de Zapata, Santa Clara Prov. (Bruner and Acu- 
na) — ^Est. Exp. Agron. Upper Yara Valley (Scaramuzza) ; “Cuba?’ 
(Uhler coll.)— U.S.N.M. 

A widely distributed species through the West Indies, Neotropical 
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regions, and soutliern paid ot* the United States, Its pale, slightly 
green color, scattered white pustules of the coriuin, acutely pointed 
juga, and humeral angles, the latter turned somewdiat anteriorly, will 
serve to distinguish this species. 

Pharnus inconspicuus Herrich-Schaetfer 

1840. Herrieh-Sehaeffer, Wanz. Ins. Y : 102, Fig. 553. 

Camagiiey (Acuna) — Est. Exp. Agr’on. 

Three specimens, two males and a female from the above locality 
are quite distinct from insiilicola. The humeral angle is produced into 
a narrowly rounded lobe much more projecting than in that species 
and the lateral posterior angles of the connexival segments are more 
produced; the rostrum is much shorter, usually reaching only to the 
middle of the venter. 

Pharnus insulicola KirkakU^ 

1857. Peyi’tatoma (MecisiorJiinus) variegata Guerin, La Sagra 
Hist, de Cuba, Ins. 366 (Preocc.). 

1909. PJtarmiis insulicola Kirkaldy, Cat, Cim, 1 : 151 (new name) . 

Camagiiey (Acuna) ; Omaja, Oriente Prov. (Bruner) — Est. Exp. 

Agron. Soledad (Salt)— M.C.Z. ^‘Ciiba^’ (Uhler coll.)— U. S. N. M. 

This is a relatively narrower species in which the humeral angles 
are scarcely prominent; lateral margins of pronotnm more nearly 
straight; rostrum reaching nearly to the end of the abdomen, and 
apical angles of the connexival segments not projected. 

Neopharnus fimbriatus Van Duzee 

1910. Yan Duzee, Ti*ans. Amer. Ent. Soe. XXXYl : 73. 

Nagua, Oriente (Bruner and Ballou) — Est. Exp. Agron. 

Described from Florida. The single male specimen we determined 

with some doubt. It has a very strong resemblance to Pharnus im- 
cffnspicims but the presence of a few prominent marginal spines or 
teeth on the pr'onotum and its more evident pilosity differentiate it. 

Praepharnus new genus 

Body depressed. Head wider than long; apices of the jnga obtuse/ a little 
longer than tylus and nearly contiguous before it; lateral margins concave a 
short distance before eyes; ocelli much more remote from each other than from 
the eyes; bucculae anteriorly forming a right angle, gradually evanescent poa- 
f^riorly, not reaching beyond anterior margin of eyes. Antennae with basal seg- 
ment just reaching to apex of head; second segment one-third shorter than 
third. Bostrum long and slender, its apex reaching to or slightly behind. the 
posterior margin of the metasternal plate; basal segment extending beyond the 
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ljucciilae and reaching base of headj second segment a little longer than basal; 
third segment longest of all, one-third longer than second; fourth segment less 
than one-half the length of third. Pronotnm over twice as wide as long; humeral 
angles strongly projected, forming nearly a right angle hut narrowly rounded at 
apices; lateral margins carinate. Mesostemum broadly swollen, smooth, longi- 
tudinally carinate, carina gradually expanding anteriorly and there more elevated, 
extending slightly beyond anterior margin of mesostemum. Metasternal plate 
short and wide; anterior horns short and subacute, extending anteriorly but a 
short distance on the mesostemum; anterior sinus between the horns very ob- 
tusely angled ; sinus at posterior margin broadly rounded ; two^ posterior horns 
quite as long as anterior horns, their apices narrowly rounded. Groove from the 
odoriferous oi'ifice long, acuminate, acute, much longer than the distance from 
its apex to the lateral margin of the metapleurum, not temiinating in a long 
tapering ridge. Seutellum much longer than wide, apically somewhat narrowed. 
Hemielytra strongly punctate; frena extending well beyond middle of seutellum. 
Membrane provided with seven or eight simple veins which are not complete to 
posterior margin. Apical angles of connexival segments slightly prominent. 
Venter armed in front (second segment) with a flattened tubercle bluntly rounded 
anteriorly and fitting into the posterior sinus of the metasternal plate; a broad, 
bluntly rounded keel through the center. Tibia suleate. 

Type: Praepharnus prominulxis n. sp. 

More closely related to the genus Phamus than to Edessa because 
of the presence of the mesosternal carina, shape of the metasternal 
plate, long, slender rostrum, as well as the depressed form of the 
body. From Pharniis it differs by having the second segment of 
.antennae relatively longer, third segment of rostrum much longer 
than second, straight lateral mai^ins of pronotum, etc. 

Praepharnus prominulus new species 

Plate XXV, Pig. 9 Plate XXYI Pigs. 10 and 11 

Head, pronotum, seutellum, and ventral parts olive green, in part coarsely 
punctate with black; small, smooth area between eyes and ocelli pale yellow- 
green; ocelli red; narrow lateral margins of pronotum yellow; hemielytra yel- 
low-testaceous, heavily fuseo-punctate; base and apical angles of connexical seg- 
ments 2-6 black; mesosternal carina and metasternal plate pale yellow-white ; 
venter with a few regularly arranged black spots; antennae pale; legs testa- 
ceous, paler towards base; femora preapically marked or punctate with fuscous; 
tibiae with a prebasal and preapieal fuscous band. Head one-sixth wider than, 
long (6: 5); lateral lobes (juga) bluntly rounded in front, projecting but little 
before apex of tylus but not contiguous before it; lateral margins suddenly 
contracted a shoit distance before eyes, thence nearly parallel, symmetrically 
•rounded at anterior third; surface sparsely and irregularly punctate with black; 
•ocelli red; a smooth paler area between eyes and ocelli. Bucculae higher in 
front, forming a right angle, gradually diminishing posteriorly and disappearing 
on a line with anterior margin of eyes. Antennae (last segment missing) pale, 
■finely pilose, basal segment just reaching apex of head; second segment one-third 
shorter than third which in turn is about one-thkd shorter than fourth. Rostrum 
with the first and second segments more incrassate, subequal; third segment 
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oDe-tliird longer than second and fully twice as long as fourth. Pronotum about 
three times as wide as long; lateral margins straight, entire, impressed or cari- 
nate, and sparsely punctate with black; humeral angles somewhat projecting, 
nearly forming a right angle but narrowly rounded at apices; lightly concave 
behind humeri; dorsal surface coarsely and rather closely punctate with fuscous, 
except anteriorly and along submargins; with an obsolete median longitudinal 
Carina; cicatrices somewhat elevated and provided with a few punctures. Seu- 
tellum but little longer than wide (25: 21); apex narrowly rounded; sparsely, 
irregularly, and coarsely punctate with black; a fuscous spot midway on either 
side of middle. Hemielytra more closely and finely punctate than seutellum; 
subcostal region nearly one-half as wide as corium. Membrane fuliginous, pro- 
vided with three or four elongate, clear spaces between the simple veins which 
do not attain the margin. Segments of the connexivum coarsely and closely 
punctate anteriorly and posteriorly, depressed in the middle ; apical angles slightly 
projecting. Meso- and metapleura as well as the venter almost impunetate but 
provided wdth a few small black spots. Elevated part of the mesosternum 
smooth, bounded on each side by a calloused, yellow, arcuate fascia; longi- 
tudinally carinate, carina highest and widest in front, projecting a little between 
the anterior coxae. Metastemal plate as described in the diagnosis of the genus. 
Groove from the odoriferous orifice long, open for its entire length, three times 
as long as the distance from its apex to the lateral margin of the metapleurum. 
Venter on each side provided with three rows of small black spots, one near each 
spiracle, obliquely back of these midway in the segments is the middle row, 
the inner or third row consisting of four spots, each situated on the incisures 
between segments 3-6; longitudinal carina wide, rounded and slightly elevated. 
Length 11-14 mm.; humeral diameter 7-7.5 mm. 

Type, male: Camagiiey, July 23, 1923 (J. Acuna)— Est. Exp. 
Agron. Paratypes, females: 1 Camaguey, July 21, 1923 (J. Acuna) 
—Est. Exp. Agron.: 1 Nortli of Vinales, Sept. 16-22, 1913 (P. E. 
Eutz)— A. M. N. H. Cat. No. 44048, U.S.N.M. 

Edessa (Aeeratodes) cornuta Burmeister 

1835. Burmeister, Handb. II : 356. 

1894. Edessa hifida Ubler, Proe. Zool. Sac. Loud. 176 (nee Say). 

Sierra Rangel (Acuna and Bruner) and Taco Taco (Braner, 
Acuna, and Ballou). Pinar del Rio Prov. ; Camaguey, Camaguey 
Pro\\ (Acuna); Nagua, Oriente Prov. (Bruner and Ballou; Sto. 
Tomas, Peninsula de Zapata, Santa Clara Prov. (Bruner and Acuna) ; 
Sta. Pe, Isle of Pines (Bruner and Bouele)— Est. Exp. Agron. Guai 
najay (Palmer and Riley)— U. S. N. M. 

We have followed Stal and Distant in the above determinatioin 
of this species which is separable from E. Ufida Say only by com- 
parative differences. In the National Museum collection are'deppg- 
ited four specimens from the Biologia Centrali Americana series la^ 
baled cornuta Burm. by Distant, also many other specimens of the 
same thing from Mexico, Central America, and several islands in the 
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West Indies. As compared to bifida, the body is somewhat narrower 
posteriorly, the pronotum less convex, and viewed from the side the 
declivous front is less nearly vertical, the dorsal surface more pro- 
fusely punctate, and tlie scutellum apically wider. 

Edessa (Aceratodes) cubana new species 

Plate XXVI, Pig. 12 

Very closely related to B. chelonia Van Duzee. Head, pronotim, entire scn- 
tellum, outer area of the corium, and eonnesivum faded green; narrow lateral 
margins of head and pronotum and subcostal nerve yellow; inner field of the 
hemielytra eastaneoiis, with irregular yellow markings, more linearly arranged at 
the other limits of the clavus; body beneath yellow-green, mesosternum beneath 
the front of the sternal process with a rather large reddish spot; antennae and 
legs pale, first three segments of the former minutely spotted with fuseous, ter- 
minal segment black; legs minutely spotted with fuscous. 

Head one-third wider than long; lateral lobes finely and sparsely punctate; 
vertex somewhat elevated, faintly, transversely wrinkled. Second segment of an- 
tenna subequal to or a little shorter than third. Bucculae about four times as 
long as wide, evenly elevated throughout, rounded anteriorly and posteriorly. 
Eostrum with second segment a little longer than third and fourth together; 
apex confined in the anterior notch of the metasternal plate. Pronotum over 
two and one-half times wider than long (19: 7); lateral margins narrowly im- 
pressed, straight, and forming a right angle with the humeri, which project very 
slightly beyond the margin of the eorium; surface evenly and closely punctate 
and somewhat rugose on the anterior disk posteriorly to the smooth cicatrices; 
anterior submargin somewhat depressed in the middle. Scutellum about one-fifth 
longer than wide; the more depressed, flattened apical part gradually contracted 
to a rather narrowly rounded concolorous apex; disk coarsely and sparsely punc- 
tate; apically more closely and finely punctate. Hemielytra within the subcostal 
nerve closely punctate with eastaneous, leaving a linear calloused yellow area on 
either side of the elaval suture and a few scattered smooth calloused spots on 
the disk of eorium; subcostal area much narrower than in chelonia Van D., 
closely and confiuently punctate, except near base. Membrane fuliginous. Oon- 
nexival segments coarsely and somewhat sparingly punctate. Canal or groove 
from the odoriferous orifice ending in a long tapering ridge which is plainly 
longer than the distance from its apex to lateral margin of pleurum. Metasternal 
plate with the anterior horns wider than the diameter of the rostrum, lightly 
divaricate, their apices rounded and reaching to the middle of the mesosternum; 
posterior horns short, acute. Venter yellow, mottled and spotted with green, 
coarsely and rugosely puntate on the sides; the broad, central, rounded ridge 
smooth and impunctate. Hypopygium of the male with the posterior margin 
deeply and widely sinuate; apex of sinus narrowly rounded; lateral lobes ob- 
tusely rounded. Length 14 mm.; humeral diameter 7.5 mm. 

Type, nmle: Palma M'oclia Mt., Sierra MaevStra (alt. 1070-1350 
meters), July 10-20, 1922 (C. H. Ballou and S. C. Bi-uner) — Est. 
Exp. Agron. Paraiypes, females: 1 Cangrejeras, Havana, May 30, 
1931 (S. C. Bruner) — Est. Exp. Agron. ; 1 ‘'Cuba'' (C. Gt, Aguayo) 
— ITniv. Nacional. Ca.t. No. 44049, U. S. N. M. 
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Very closely related to chelonia Van Duzee, a paratype of which 
from Jamaica is in the National Miiseuni. E. ciihana can be distin- 
guished froBi chelonia by the more strongly impressed lateral mar- 
gins of the pronotum, much narrower subcostal region, and presence 
of a large red spot on the mesosternum. 

isiaessa ^Aceratodes) excoriata new specie:, 

Plate XXVI, Mg. 13 

Bather closely related to flavoflua n. sp. Head, pronotum, entire seutellum, 
broad margin of the eorium, connexivum, and ventral parts olive green; lateral 
margin of pronotum pale yellow; inner field of the hemielytra castaneous, irro- 
rate with yellowish markings; antennae pale testaceous; first two segments 
plainly, third faintly spotted with fuscous; fourth segment apically embrowned; 
fifth fuscous, pale at base. Legs pale testaceous with apical two-thirds of femora 
and tibiae heavily spotted with fuscous, less evident on the two posterior pairs; 
body beneath more yellow green with spiracles white-rimmed; membrane fuli- 
ginous; acute apical angles of the connexival segments black. 

Head short and wide, more than one-third wider than long, impunctate, 
transversely wrinkled, broadly rounded in front; vertex somewhat elevated; 
ocelli red. Antenna with second segment a little longer than third. Buceulae 
rather low, nearly four times as long as wide, a little higher in front, the lower 
edge somewhat sinuous, gradually disappearing posteriorly. Pronotum over twice 
as wide as long (5; 2) ; lateral margins straight, calloused, impressed anteriorly 
before middle; anterior submargin lightly impressed; obsoletely carinate down 
the middle; surface shallowly, sparingly punctate; anteriorly with wide rounded 
irregular rugae separating the punctures; cicatrices smooth, elevated, limited 
posteriorly by a strongly impressed line; humeral angles bluntly rounded, not 
projecting beyond the costal margins. Seutellum one-sixth longer than wide, 
flattened, somewhat impressed apical part tapering to a narrowly rounded, eon- 
eolorous apex; more sparsely punctate on the elevated basal disk. Hemielytra 
with the clavus and mesocorium castaneous, with small scattered yellow areas; 
subcostal area about one-third as wide as the widest part of mesocorium; closely 
punctate, Connexivum broadly exposed, closely punctate; apical angles of seg- 
ments slightly and acutely produced. Groove or canal from the odoriferous orifice 
ending in a tapering ridge, the apex of which is distant from the pleural margin 
for about the length of the ridge. Metasternal plate with anterior horns about 
as wide as diameter of rostrum, subacute, lightly divaricate. Sides of venter 
sparsely, coarsely punctate and rugose. Posterior margin of male hypopygium 
rather shallowly notched in the center. Length 11—13 mm.; humeral diameter 
5.5-6.5 mm. 

Type, male: Baraeoa, Oriente, Aug. 21-30, 1929 (S. C. Bruner 
and L. Boucl4). Paratypes, males: 1 with, same data as type; 2 
Cama^ey, July 15 and 23, 1923 (J. Acuna)— Bst. Exp. Agron. 1 
Port-au-Prince, Haiti, May, 1025 (G. N. Wolcott)— U. S. N. M. ParOr- 
types, females: 3 same data as type, Est. Exp. Agron. 1 Port-au- 
Prinee, Haiti, May, 1925 (G. N. Wolcott)— U. S.N.M. Cat. No. 
44050, IT. S. N. M. 
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Under the manuscTipt name Edessa excoriata Uhler, Gundlaeli 
records this species from Cardenas, i^Iatanzas Province, aiud Bavamo, 
Oriente Province. It is some^vhat smaller than the preceding and 
similarly colored but is more nearly related to E. flavojlm. Besides 
its difference in color, the seutellum is not pale at apes, head more 
broadly rounded anteriorly, lateral margins less strongly impressed, 
humeral angles scarcely protruding, rostrum shorter, etc. 

Edessa (Aceratodes) flavoflua new species 

Plate XXYI, Pig. 14 

Belated to excoriata n. sp. Head, pronotum, seatellum esceyt U apex, and 
eonnexivnm pale green intermixed with yellow; narrow lateral laargin and me- 
dian earina of pronotimi and aj)ex of sentellum pale yellow; inner field of 
hemielytra testaceous; subcostal region and davus pale yellow, c-oarsely punctate 
with fuscous. 

Antennae, legs, and venter yellow testaceous. Head oiLe-fi.ftX wider than 
long; margins before sinus not parallel but gently converging to* tire rather nar- 
rowly rounded apex; lateral lobes strongly punctate, rugose; a smooth area at 
inner margin of eyes; vertex somewhat elevated, almost smooth. So'cond segment 
of antenna subequal to or a little shorter than third. Bueeulae higX, about twice 
as long as the greatest height, lower front margin rounded, broadest before 
middle, thence gradually diminishing posteriorly. Apex of rostrum reaching be- 
hind the anterior notch of the metasternal plate ; second segment a little longer 
than third and fourth together. Pronotum about two and one-half times as wide 
as long (17: 7); lateral margin straight, with calloused yellow spots and a few 
fuscous punctures on extreme edge; submargins impressed and strongly, trans- 
versely rugose; anterior submargin strongly and widely depressed, coarsely punc- 
tate; a more or less evident calloused earina runs through the middle; each 
cicatrix occupied by a small punctate elevation; anterior dish posterior to the 
cicatrices strongly and transversely rugose, punctate between, the :rugae, giving 
a rough appearance to the pronotum; posterior disk sparsely and somewhat 
coarsely punctate; humeral angles obtusely rounded, slightly pr 03 <eeting beyond 
the costal margin. Scutelluin but little longer than wide (IS:.!!); anterior 
elevated disk coarsely and sparingly punctate, the narrower apical portion more 
finely and closely punctate. Hemielytra with the clavus for the raoat part smooth, 
provided with a few scattered, fuscous punctures; inner field oi the eorium 
(mesoeorium) most finely pimetate except at apex where it is more coarsely 
punctate; narrow subcostal region sparsely and coarsely punetate with fuscous. 
Connexivum coarsely and sparsely punctate, with a pale yellow tubercle in the 
middle of segments 2-6; lateral apical angles of segments very slightly project- 
ing. Membrane clear, hyaline. Groove from odoriferous orifice not terminating 
in a long tapering ridge; the distance from apex of groove to lateral margin 
of pleumm twice as long as length of groove. Anterior horns oi. metasternal 
plate rather strongly divaricate, each about the diameter of nostrum. Venter 
sparsely, shallowly punctate on the sides, strongly rhgose; each spiracle on seg- 
ments 2-6 followed by a small calloused tubercle. Posterior margin of male 
lightly and broadly notched in the center; lateral lobes broad, 
scarcely projecting beyond apex of notch. Length 12.5-13.5 mm.; humeral dia- 
meter 7 mm. 
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Type, male: Vinales, Apr. 6-9, 1922 (S. C. Bruner and J. Acuna). 
Paratijpes, males; 1 Soledad, Nov. 6, 1915 (P. Cardin)— Bst. Exp. 
Agron. 1 “Cuba” (Uhler collection) labeled Aceratodes meditahunda 
Fab.— U. S. N. M. Paratypes, females: 2 Vinales, April 6-9, 1922 
{S. G. Bruner and J. Acuna) ; 2 Sierra Rangel, Aug. 28, 1929 (J. 
Acuna and S. C. Bruner), Jan. 27-30, 1931 (J. Acuna and A. Otero) 
—Bst. Exp. Agron. 1 “Cuba” (Uhler Coll.)— U. S. N. M. Cat. No. 
44051. U. S. N. M. 

This is the species which both Uhler and Gundlach misidentified 
as meditdbunda Fab., and this accounts for the fact that Uhler re- 
described the true Pabrieian species as ruffulosa. The roughly sculp- 
tured pronotum, more pallid eorium, less pointed pale apex of seutel- 
lum, and longer rostrum will distinguish this species from meddta- 
hunda. 

Edessa (Aceratodes) chlorophyla new species 

Figs. XXVI, Figs. 15 and 16 

Body more elongate tlian in the other species here described. Color olive 
green, speckled or irrorate "with yellow; beneath paler green intermixed with 
much yellow; legs and antennae testaceous, first three segments of the latter 
minutely speckled with fuscous; last two segments embrowned. 

Head one-sixth wider than long (6: 5); lateral margin without a very dis- 
tinct sinus before the eyes, almost straight, tapering to a narrowly rounded 
apex; surface impunctate; lateral lobes finely, obliquely wrinkled, vertex strongly 
elevated. Antenna with second segment subequal to third ( $ ) . Bueculae evenly 
elevated throughout, the low^er margins straight. Eostruin with apex reaching a 
little beyond apex of notch in the metasternal plate; second segment as long as 
third and fourth united. Pronotum well over twice as wide as long (19:8); 
lateral margins straight, calloused, yellowish, not impressed or carinate; humeral 
angles slightly projecting, forming an obtuse angle; anterior submargin not 
strongly depressed; a median longitudinal carina more or less distinct, more 
evident anteriorly; anterior disk rugose, finely punctate between the yellowish 
rugae; posterior disk less distinctly rugose, with punctures closer set; transverse 
oval cicatrices very distinctly limited by depressed lines the smooth impunctate 
area within quite strongly elevated. Seutellum much longer than wide (16; 11), 
apical part rather narrowdy contracted, with almost parallel sides ; apex rounded, 
concolorous; disk of basal half sparsely, coarsely punctate; laterally and apieally 
more finely and closely punctate. Hemielytra with the clavus sparsely punctated; 
one complete row of punctures just within the claval suture; eorium closely and 
coarsely punctate; subcostal region narrow, about one-fourth as wide as meso- 
corium, more ^arsely punctate. Membrane fuliginous. Oonnexivum green, very 
faintly and sparsely punctate; acuminate apical angles of segments quite prom- 
inent; apical angles of the seventh segment and all of the genital sclerites 
quite acutely extended posteliorly, visible from above ($). Groove from the 
odoriferous orifice terminating in a long, acutely tapering ridge which is much 
longer than the distance between its apex and the metapleural margin. Two an- 
terior horns of the metasternal plate long, much flattened dorso-ventrally, very 
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wide and lobate, three times as wide as second segment of rostrum. Venter on 
either side of the middle impunetate, irregularly rugose; the rugae yellowish; 
the broad longitudinal carina very distinctly elevated. Length 14.5 mm. ; humeral 
diameter 7 mm. 

Type^ female: Taco Taco, April 1-6, 1922 (S. C. Bruner, J. Acu- 
na, and C. H. Ballou) — Est. Exp. Agron. Cat. No. 44052, U. S. N. M. 

Tlie more elongate body, differently shaped head, and broad, flat- 
tened, anterior horns of the metasternal plate, as well as the color, 
will distinguish this very distinct species from the other Cuban spe- 
cies of Edessa here described. 

KEY TO CUBAN SPECIES OP EDESSA 

1. Apex of scutellum plainly marked with pale yellow 2 

Apex of scutellum concolorous 4 

2. Promotum distinctly rugose, carinate in middle, submargins strongly im- 

pressed flavoflua n. sp. 

Pronotum neither rugose nor longitudinally carinate, margins not impressed 3 

3. Pronotum more convex, sparsely punctate; apex of scutellum broader 

lifida Say. 

Pronotum less convex, less sparingly punctate; apex of scutellum narrower 
cornuia Burm. 

4. Color of eoriuni green, concolorous with pronotum and scutellum; lateral 

margins of head nearly straight; anterior horns of metasternal plate long 
and flattened; ridge terminating odoriferous orifice much longer than the 

distance from its apex to metaplenral margin chlorophyla n. sp. 

Color of eorium in part eastaneous, variegated with yellow; lateral margins 
of head strongly convex sinuate; anterior horns of mesosternal plate 
compressed 5 

5. Apex of scutellum subacute; mesosternum distinctly carinate; groove from 

odoriferous orifice long, terminating in a veiy short, ill defined ridge. 
Much shorter than the distance from its apex to the metapleural margin; 

buecnlae disappearing before base of head meditabunda Fab. 

Apex of scutellum narrowly rounded; mesosternum not at all or less dis- 
tinctly carinate; groove from odoriferous orifice short, terminating in a 
distinct, more or less elongate ridge; bneculae variable 6 

6. Groove from odoriferous orifice and terminal ridge short, both together not 

longer than the distance from apex to the metapleural margin; venter 
very distinctly rugose, impunetate; first two segments of antenna and legs 

spotted with fuscous exeoriata n. sp. 

Groove from odoriferous orifice and terminal ridge both together longer than 
the distance from apex to the metapleural margin ; venter distinctly punc- 
tate 7 

7. Subcostal region of eorium one-half as wide as mesocorium; spiracles 

marked with a distinct dark green spot; mesosternum yellowish 

chelonia Van D. 

Subcostal region of eorium narrow, not more than one-fourth as wide as 
mesocorium; spiracles concolorous; mesosternum with a large reddish 
spot cubana n. sp. 
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Subfamily Assopinae 

KEY TO CUBAN GENERA OP SUBFAMILY ASOPINAE 

1. Frena extended to middle point of seutelhim. Apical half of seutellum 

broadj but narrower than diameter of eorinm. Anterior tibia either dilated 
or simple. A^entral spine of abdomen long, produced nearly to inter- 
mediate coxae. At least fifth ventral segment and part of sixth on each 
side of the disk furnished with a patch of silky hairs in the male. Hu- 
meral angles most commonly not prominent Oplcmus Spin. 

Frena distinctly extended beyond middle point of scutellum. Sciitellum con- 
tracted apieally behind middle, much narrower than corium. Ventral 
spine of abdomen variable. Humeral angles most commonly produced, 
often spinose or sometimes bifid at apex 2' 

2. Second visible ventral segment of abdomen provided with a low, scarcely 

produced tubercle, some^vhat conical anteriorly. Preapieal spine of fore 
femora commonly obsolete. Pronotum transversely and scutellum apieallj 

calloused. Male with patches of silky hairs on segments 3-6 

Andrallus Bergr. 

Second visible ventral segment armed either with an evident broad, elevated, 
flattened process or with a distinctly produced spine, Male without ven- 
tral silky patches on the abdomen R 

3. Anterior femora armed beneath with a distinct, stout, preapieal spine. Buc- 

ciilae strongly elevated, lower margins rounded. Second ventral segment 
of abdomen armed with a distinctly elevated flattened process, blunt or 

rounded anteriorly. Large species Alcaeorrhynchus Bergr, 

Anterior femora devoid of a preapieal spine. Bucculae lightly elevated. 
Second insible ventral segment of abdomen armed with an anteriorly 
projected spine. Smaller species Podisus H. S. 

Oplomus annotatus IThler 

1863. UHer, Proe. Ent. Soc. Philad. 362. 

Casa Tillate, Havana (Cevera) — Est. Exp. Agron. “Cuba’^ 
(Prom Profes.sor Poey in the Ubler eoll— TT. S. N. M. Type No. 
43581). 

Rather closely related to O. iripustnlatus Fab. and marked much 
as in some of the varieties of that species. It is, however, less pol- 
ished, much more densely and coarsely punctate; the lateral mar- 
gins of the prOnotum are. nearly straight and scarcely impressed- 
It is apparently a rare species. 

AndraUus spinidens (Pabricius) 

1787. Pabricius, Mant. Ins. II : 285. 

Vinales, Pinar del Rio (Brother Roberto) ; Palmira, Santa Clara 
Prov. (Ballou)— Est. Bsp. Agron. “Cuba” (Uhler eoU.) U. S. N. M. 

^ A widely distributed species, recorded from Madagascar, Asia 
Minor, India, Anstro-Malayan Region, Polynesia, Mexico, and Louis- 
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iana. There are specimens in the National Museum collection from 
St. Domingo and Costa Rica. It has much the appearance of a large 
Podisus but there is no long spine on the second segment of the ab- 
domen. The humeral angles are provided with a bifid process, the 
anterior spine of which is the longest; the pronotnm is transversely 
and the scutellum longitudinally callously carinate ; the legs are un- 
armed, with the tibiae strongly grooved. Gundlach records this as 
Mutyca limhata Uhler, a manuscript name, from Cardenas, '\ratanzas 
Prov. and Fermina, probably in Santa Clara Province. 

Alcaeorrhynchus phymatophorus (Palisot de Beauvois) 

1805. Palisot de Beauvois, Ims. Afr. Anier 112; PI. 8, Fig. 2. 

Las Animas, Sierra Rangel, Pinar del Rio Prov. (Bruner and 
Acuna) — Est. Exp. Agroii. ‘'Cuba’’ as Canfhecona grandU Dallas 
(Uhler coll.)— IT. S. N. M. 

Distant in Biologia Centrali Americana has given some characters 
for differentiating this s])eeies from grandis. Another feature of 
phymatophornH not mentioned by Distant is the more profuse ])une- 
tation of the sides of the venter. 

Podisus mucronatus Uhler 

1897. Uhler, Trans. i^Iaryland Acad. Sci. 1 : 386. 

Santiago de las Vegas, Havana Prov, (Bruner) ; Palmira, Santa 
Clara Prov. (Ballou).; Omaja, Oriente Prov. (Bruner); Camaguey. 
(Acuna); Holguin (Bruner) — Est. Exp. Agron. ‘‘‘Cuba” (Uhler 
coll)— U. S. N. M. 

Described by Uiiler from Cuba and Floxdda. It is pale yellow, 
largely ferruginous above and rather closely and coarsely punctate; 
.humeral angles armed with rather long, anteriorly directed spines; 
lateral margins of pronotum straight to base of spines, broadly cal- 
loused, yellow, irregularly toothed; venti'a! spine of abdomen rather 
long, extending forward to anterior margin of posterior coxae. This 
is represented by an unnamed specimen in the Gundlach eolieetion 
numbered 159. 

Podisus gundlachi (6u4rin) 

1857. Guerin — ^La Sagra, Hist, Cuba — Ins. 367 ; PL 13, Pig. 2. 

Camaguey (Acuna) — ^Est. Exp. Agron. Cayamas (Schwarz) ; 
^^Cuba’’ (Uhler coll)— U. S. N. M. 

A Cuban species recorded by Gundlach from Zarabanda, Fermina, 
and Yateras in Matanzas and Oriente Provinces. It is a little smaller 
than mucromfm. The humeral angles are greatly produced, bifid, 
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Rnd turned so tlist tiie secondary subapical tooth, lies directly below 
the main upwardly inclined tooth. A darker band runs across the 
pronotum between the lateral pr'oeesses. The first antennal segment 
is extremely short, tlie second segment almost twice as long as third. 
The ventral spine of abdomen is very short. 

Podisus sagitta (Fabricius) 

1794. Fabricius, Ent. Syst. IV : 99. 

Los Animas, Sierra Rangel and Vihales, Pinar del Rio Prov. 
(Bruner and Acuna) ; Santiago de las Vegas (Hutson, Acuna, and 
Bruner) and Hoyo Colorado (Enamorado and Bruner), Havana 
Prov.; Camaguey, Camagiiey Prov. (Acuna) — Est. Exp. Agron. 
Soledad (Myers)— M. C. Z. Cayamas (Schwarz); Upper Yara Val- 
ley and Baragua (Scaraniuzza) ; ‘‘Cuba’’ (Uhler coll.) — ^U. S. N. M. 

Very closely i^elated to the Mexican fiiscescens Dallas from which 
it differs as follows ; anterior prong of humeral bifid process not 
turned anteriorly : scutellum longer than wide ; pronotum and hem- 
ielytra relatively wider. 

Podisus acutissimus Stal 

1870. Stal, Enum. Hem. 1:53. 

Santiago de las Vegas (Acuna and Otero). 

Three specimens show the usual variation in the character of the 
humeral processes and the amount 'of melanism on the posterior lobe 
of the pronotum. Pi'ofessor Uhler in his article on the Hemiptera 
Heteroptera of Grenada records the above species from St. George 
as P. gatmieri Dist. and specimens so labeled are in the National 
Museum. They represent merely a pale variety 'of Stal’s species. 
Podisus cloelia Stal, a closely related species, was listed from Cuba 
by Gundlach. The specimen in his cabinet so labeled does not agree 
with Stal’s description nor with Distant’s figure of the species and 
probably represents a form distinct from any here considered. 

Podisus subferrugineus new species 
Plate XXVI, Pig. 17 

Stramineous, for the most part closely and finely punctate with ferruginous; 
antero-lateral margins of pronotum, margin of apex of scutellum, legs, and 
ventral parts pale yellow, the latter rather closely punctate with ferruginous; 
humeral spines and' posterior disk of corium ferruginous-red; membrane hyaline, 
with a longitudinal median fuscous stripe. 

Head with tyius equal to juga; the latter not contiguous at apices; lateral 
maxgiAs subparallel, lightly converging anteriorly; apex rounded; surface of 
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lateral lobes closely, vertex more sparsely punctate. Antenna f errugino-testaceous ; 
second segment twice as long as third, which in turn is about one-third shorter 
than fourth which is one-fourth longer than fifth. Eostrum reaching to just 
beyond posterior coxae; second segment one-third longer than third. Pronotum 
finely and closely punctate with ferruginous, more sparsely so across central disk; 
an obsolete pale longitudinal line down the middle faintly continued through the 
scutellum; lateral margins pale, calloused to the base of humeral spines, pro- 
vided with five or six irregular obtuse serrations; humeri drawn out into very 
prominent acute ferruginous spines, directed outwardly and slightly upward. 
Pleura sparingly punctate with ferruginous. Legs pale, apices of tibiae and tarsi 
suffused with fuscous. Scutellum longer than wide (8: 7), depressed across the 
middle, closely punctate with ferruginous; apical fourth much contracted, more 
sparsely punctate; apex semicircularly smooth, pale yellow. Corium closely punc- 
tate at base; posterior disk more sparingly punctate with ferruginous; sub- 
costal region coarsely punctate. Membrane hyaline, with a wide, median, longi- 
tudinal, fuscous stripe. Connexivum narrowly exposed, ferruginous-red, not fas- 
ciate with black. Venter shining, stramineous, profusely punctate with rosy-red; 
a pale brownish spot anteriorly on segments 3-6 midw^ay between center and 
lateral margins; ventral spine short, acute, not reaching to middle of posterior 
coxae; apical angles of sixth abdominal segment acute, prominent. Length IS 
mm.; humeral diameter 7 mm. 

Type, male: Palma Moelia, Mt. Sierra Maestra, July, 1922, eleva- 
tion 1070-1350 meters (Bruner and Ballou) ; Paratype^ female: same 
data — ^Est. Exp. Agron. Oat. No. 44053, U. S. N. M. 

TMs species seems to be close to P. congrex Stal from Mexico and 
Central America but the scutellum in that species is not pale at apex. 
In the male, particularly, the margins of the abdomen are strongly 
converging posteriorly. 

KEY TO CUBAN SPECIES OP PODISUS 


1. Humeral angles of the pronotum bifid at apices 2 

Humeral angles armed with a simple spine 3 

2. Two spines of humeral process in the same horizontal plane, posterior spine 

much the shorter; apex of scutellum not noticeably pale sagitta (Pab.) 


Spines of humeral .process placed one above the other; apex of scutellum 
pale; disk of corium with a round black spot gundlacM (Gu4r.). 

3. Membrane entirely fuliginous, non-vittate; humeral spines strongly turned 

anteriorly mucronatus TJhl. 

Membrane vittate with fuscous; humeral spines straight or slightly turned 
anteriorly 4 

4. Scutellum with large smooth calloused areas in basal angles; pale yellowish 

or greenish species, marked with black and frequently red fascia; ventral 

spine of abdomen long acuUssimm Stal. 

Scutellum obsoletely calloused at basal angles; ferruginous species with hu- 
meral spines directed outwardly; ventral spine sihort^subfermgineus n. sp* 
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Subfamily tessaratominae 
Piezosternum subulatum (Tliuiiberg) 

1783. Thunberg, Nov. Ins. Sp. 11:41, PI. 2, Pig. 55. 

A rather common species in the Neotropical regions and recorded 
from Cuba by Stal. Listed by Griieriii from Cuba and San Domingo 
as Pentatoiiui (Edessa) vacca Fab. In the Gundlach collection there 
are three specimens taken in the Sierra Itangel, Pinar del Rio Prov- 
ince. 

This is a large species, the female measuring at least 20 mm. in 
length. Color greenish, often fading to yellowish. Lateral angles 
of proth'orax produced as rounded prominences; outer apical angles 
of abdominal segments produced into sharp narrow points, directed 
backwards, more prominent on posterior segments ; apex of scutellum 
produced into a long acute angle and provided with a prominent 
median carina. 
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APPENDIX 


Gavrin La Sagra 
Hist. Cuba-Inseets 1857 


Dr, Pedro Valdes Ragaes 
Cl^sifieacion Gimdlach 
Hemfpteros Cubanos, 
etc 1910* 


Our determinatioa 


Scutellera (Augocoris) cretacea Voet 
Scutellera (Augocoris) pallida Pal B . 
Scutellera (Pachycoris) nitens Dallas 
Scutellera (Pachycoris) boscii Fab 
Scutellera (Pachycoris) irrorata Fab . 


Tetyra pmguis 
Augocaiis 6- punctata 

Pachycoris fabrici 
Diolchus Bosari 
Diolchus irroratus 
Diolchus vanegatus 


Scutellera t.Pachycoris) obliqua Guer 
Scutellera (Corimeloena)basahs Germ 


Mesotrypa sinuosa 
Sphyroearis obliquus 

Corimelena minuta. 
Corimelena mcerta 
Actas communis . 
Actas insularis [’] 
Stenocaris longulus [?] 
Pangarus piciatus 
Amn^tris pusillus (’] 
Podops dubius. 


Pentatoma (Broehymena) poeyi Gu6r 
Pentatoma (Mormidea) ypsilon Linn. 
Pentatoma (Mormidea) geographiea 
lab 


Broehymena poeyi 


Tetyra antillarum Kirkaldy 
Augocoris illustris (Fabncius) 
Augocoris illustris (Fabncius) 
Pachycoris fabricii (Linnaeus) 
Diolcus boscii (Fabricius) 

Diolcus irroratus (Fabncius) 
Diolcus variegatus Herrich- 
Schaeffer 

Symphylus caribbeanus Kirkaldy 
Sphyrocoris obliquus ^Germar) 
Euryseytus guttiger (Stal) 
Eueoria minuta (Uhler) 
Euryseytus ineerta (Uhler) 
Aethus communis Uhler 
Aethus indentatus (Uhler) 

Geocnethus eubensis n. sp 
Amnestus pusio Uhler 
Amaurochrous dubius (Palisot- 
Beauvois) 

Broehymena poeyi (Guerin) 
Solubea insulaiis (Stal) 

Solubea insularis (Stall 


Pentatoma (Mormidea? )typhoeus 
Fab. 


Mormidea albisignis 
Mormidea pectiventns 
Oebalus pugnas 
Oebalus griseus 


Mormidea albisignis Stal 
Mormidea pietiventris Stal 
Solubea pugnaK (Fabricius) 
Solubea hnki (Heidemann) 


Pentatoma (Mormidea) pustulata 
Pal. B. 


Pentatoma (Prooxys) punctulata Pal 
B. 

Pentatoma (Mormidea) perditor Fab. 


Pentatoma (Vulsirea) nigrorubra Spin 
Pentatoma (Nezara) smaragdiila Fab 
Pentatoma (Nezara) raargmata Pal. . 


Pentatoma (Arvelius) albopunctatus 
DeG. 

Pentatoma (Meeistorhinus) variegata 
Pentatoma (Aceratodes) ineonspicua. 
H. S. 

Pentatoma (Aceratodes) cornuta 
Burm. 

Pentatoma (Aceratodes) meditabuuda 
Fab. 


Pentatoma (Canihecona) phymatop- 
tera 

Pentatoma (Canthecona) gundlachii 


Pentatoma (Edessa) vacca Fab, . . .; 


Eusehistus erenator 

Eusebistus biflbuliK 

Eusehistus thorascicus . 
Pronis punctulatus 

Thysanta perditor, , . 
Thysanta taeniola. . 
Thysanta rugulosa 
Lo.xa Flaviclollis 
: Runibra proxinm. . , 
Vulsira violacea . 

Nezara viridula . . 

No. 66 Gundlach coll . . 
omitted 

Nezara marginale . 

Bonasa varians 

Piezodanus Guidini . 
Modicia 6 lineata 
Arvelius albo-punctatus. 

Pharus variegatus. , . . 


Edessa bifida 

Edessa meditabunda. . . 

Edessa scoriata. . . , . 

Ophonus amiulatus 

Mutyea phyinatophora . 

Podysus Gundlachi. .. . 

Podysus ssgitta 

Podysus doelina 

Podisma pallidus. . . . 

Rizostemum sublata . . . 


Eusehistus erenator (Fabricius) 

Eusehistus biflbulus (Palisot- 
Beauvois) 

Eusehistus acuminatus Walker 
Proxys punctulatus (Palisot- 
Beauvois) 

Thyanta perditor (Fabricius) 
Thyanta antiguensis (Westwood) 

Lo.xa sp. 

Runibia proxima (Dallas) 

Vulsirea violacea (Fabricius) 
Nezara viridula (Linnaeus) 
Acrosternum marginatum 
(Palisot-Beauvois) 

(?) Nezara nitida (Westwood) 
Banasa subrufescens (Walker) 
Piezodonis guildinli (Westwood) 
Pallantia macula (Dallas) 

Arvelius albopunctatus (Degeer) 

Pharnus insulicola Kirk 
Pharnus inconspicuus (Herrich- 
Schaelfer) 

Edessa cornuta Burmeister 

Edessa flavoflua n. sp. 

Edessa excoriata n. sp. 

Oplomus annotatus tJhler 
Alcaeorrhynchus phymatophorus 
(Palisot-Beauvois) 

Podisus gundlachi (Guerin) 
Podisus sagitta (Fabricius) 
Podisus sp. 

Modicia sexlineata Stal 
Piezosternum subulatum 
(Thunberg) 


Actual spelling of scientific names. 
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Explanation op Figures 

PLATE XXV 

Pig. 1. Geocneilms reversus n. sp. 

Pig. 2. Genital segment of Emchistus crenator 6 
Fig. 3. Genital segment of Euchistus bifibulus $ 

Pig. 4. Pronotum of Thyanta cubensis n. sp. and T, perditor. 

Pig. 5. Genital segment of Thyanta cubensis n. sp, $ 

Pig. 6. Genital segment of Loxa plcmifrons n. sp. 

Pig. 7. Genital segments of Loxa planifrons n. sp. $ 

Pig. 8. Genital segment of Banasa pnnctatissima n. sp. $ 

Fig. 9. Head, pronotum and scutellum of Praepharniis prominulus 
n. sp. 

PLATE XXVI 

Pig. 10. Genital segjnent o-f Praepharmis prominulus n. sp. 5 
Fig. 11. Genital segments of Praepliarnus prominulus n. sp. $ 

Pig. 12. Genital segment of Edessa cubana n. sp. $ 

Fig. 13. Genital segment of Edessa excoriaia n. sp. 3 
Pig. 14. Genital segment of Edessa flavoflua n. sp. S 
Pig. 15. Head and pronutum of Edessa chlorophyla n. sp. 

Pig. 16. Genital segments of Edessa chlorophyla n. sp. $ 

Pig. 17. Podisus snhfemginens n. sp. 












INDEX TO GENERA AND SPECIES - 

(Preoccupied names, synonyms, and doubtful species are in intalics.) 


Aceratodes 268 

Acrosternum 262 

acuminatus Walk., Eusebistus 254 

aeutissimus Stal, Podisus 276 

Aetbus 236 

affinis Bist., Aroeera protea var 261 

albisignis Stal, Mormidea 251 

albopunctatus (Degeer), Arvelius 265 

Alcaeorrbyncbus 275 

Amaurocbrous 246 

Amnestus 238 

Andrallus 274 

annotatus Ubl., Oplomus 274 

angustata Stal, Mormidea 250 

antica Dali., Shaphigaster 263 

antiguensis (West.), Tbyanta 258 

antillarum Kirk., Tetyra 241 

arouatus (Pabr.), Tetyra 241 

Aroeera 261 

Arvelius 265 

atroma^ulosus Barb., EuscMstus 255 

Augoeoris 244 

Banasa 263 

hasalis Germar, Corimelaena 234 

'bifi'bvXus Blatch., Euschistm 255 

bifibulus P. B., Eusebistus 254 

Mfida IJhler, Edessd 268 

hasdi Barber, Dioleus 242 

boseii (Eabr.), Diolcuss^ 241 

Broebymena 249 

Camirus 244 

C&nthecom 275 

earribeanus Kirk., Syinphylus 243 

casta Stal, Tbyanta 258 

ebloropbyla n. sp., Edessa 272 

Cimex 244 

communis Ubler, Aetbus 235 

Coriplatus 249 

comuta Burm., Edessa 268 


mentioned for comparative or other purposes in the text, and which have never been rei'hrted 
as occurring in Cuba. • ' ' 
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evassus Dali., Eiisehistus 

crenator (Pab.), Euscliistus 

cremator Guncl., Euselnstus 

eretacca Voets, Au-gocoria 

cabana n. sp., Edessa 

cubensis n. sp., Greoenethus 

cabensis n. sp., Tliranta 

ciibrosa Ball., Momidea 

deplauatus Barb., SymphyMs 243 

deplanatm BUiteii., SympliyJus 243 

depressus White, coiiplatus 249 

dimidiatus Stal, Banasa 263 

Bioleiis 241 

dubius (P. B.), Amauroehrous 246 

Edessa 268 

Eueoria 233 

Euiyscytus 234 

Eusehistus 254 

excoriata n. sp., Edessa 270 

fabricii (Linn.), Baehyeoris 241 

ifimbriatus Van B,, Xeopharnus 266 

flavoflua n. sp., Edessa 271 

davicoHis Drnsy, Loxa 260 

Geoenethus 236 

peograpMea Eab. (var., Guer.), Monnidea 252 

Geotomus 238 

graridi^ Ball., Canthecom 275 

gvermi L. & S., Mmnidea 252 

guildini (West.), Piezodorus 264 

gundlachi (Guer.), Podisus 275 

gutt%er (Stal), Euryseytus 234 

bistTioniea (Hahn), Murgantia 261 

iilustris (Pabr.), Augoeoris 244 

incerta (Uhler), Euryseytus 234 

’ ineonspicuus H. S., Pharnus 2^5 

indentatus (Uhler), Aethus 235 

insularis (Stal), Solubea 252 

inmlaris var. similis Kuhlgatz, Oehdlus 252 

a^nsulieola Kirk., Pharnus 266 

'irroratus (Fab.), Biolcus 242 

Loxa 250 

Is’jabata Uhler, Mutym 275 

link! (Head.), Solubea 253 
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macula (Dallas), Pallantia 264 

mamlata (Fab.), Thyanta 2r>9 

majuseuliis MeA. & Mall., Megaris 240 

marginale H. S., Nemra 262 

marginatum (P. B.), Aerosternum 262 

meditabvnda (Fab.), JEdessa 272 

Megaris 240 

Mesotrypha 243 

minuta (XJhler), Eueoria 233 

Mordieia 265 

Mormidea 250 

Mormiclea 252 

mucronatus Dhler, Podisus 275 

Murgantia 261 

Mutyca 275 

Neopliarnus 266 

Nezara 262 

niiem Dallas, Pacliymris 241 

nitida Westw., Nezara 262 

ohliqua (Guer.), Scutellera 243 

obliquus (Germar), Spliyrocoris 242 

obseurus P. B., Eusehistus 254 

obsouriis P. B., Busclmtus 255 

______ _________ 252 

Oplomus 274 

Pachycoris 241 

Pallantia 264 

^pallida P. B., Augoooris 246 

pallida Van D., Loxa 259 

perditor (Fab.), Thyanta 257 

Pharnus 266 

phymatophorus (P. B.), Aleaeorrhynchus 275 

pietiventris Stal, Mormidea 250 

Piezodorus 264 

Piezosternum 278 

planifrons m sp., Loxa 260 

Podisus 275 

Podops 246 

poeyi Guer., Broehymena 249 

poeyi XJhler, Augocoris 244 

politua (Walk.), Symphylm 241 

porosus (Germ.), Camirus 244 

Praepharnus, new genus 266 

prominulus n. sp., Praepharnus 267 

protea var. atois Dist., Aroeera , 261 

proxima (Ball.), Eunibia ‘261 

Proxy s 256 
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pngnas (Fab.)> Solubea 

punctatissima n. sp., Banasa 

panctalatus (P. B.), Prosy 256 

pusillus (XJliler), Amnestus 2SS 

pusio Stal, Amnestus 239 

pustulatus P. B., Euschisius 254 

reversus n. sp. Geocnethus 237 

Elmphigaster 263 

rugulosa (Say), Thyanta 259 

rnguloms H. S., Augocoris 246 

Runibia 261 

sagitta (Pab*), Podisus 276 

Scaptocoris 235 

smtellata West, Mormidea 251 

seslineata Stal, Mordicia 265 

sbxpunctatus Pab., dmex 244 

Seutellera 243 

smmsa Uliler (M. S.)> Mesotryplia 243 

Solubea 25E 

sordidula Stal, Mormidea 250 

Sphyrocoris 243 

spinidens (Pab.), Andrallus 274 

spinolai Signoret, Geotomus 236 

subferrugineus n. sp., Podisus 276 

subferrugineus (West.), Amnestus 239 

subrufeseens (Walk.), Banasa 263 

subulatum (Thun.), Piezosternum 276 

Symphylus 241 

Symphylus 243 

terginus ScMoedte, Scaptocoris 235 

Tetyra 241 

tkoradcus Balias, EtbScMstm 254 

Thyanta 257 

tinctus Dist., Piezodorus 265 

typhocus Pab., Fentatomn (Mormidea?) 252 

ursm Van B., Eusohistm 255 

vaoca Pab., Pentatoma (Edessa) 276 

mriatis Stal, JBanasa 263 

mriegata Guer., Peniatoum (Mecisiorhiims) 266 

variegatus (H. S.), Bioleus 242 

violacea (Pab.), Yulsirea 261 

viridrda (linm), Nezara 262 

Yulsirea 

wUsom TJhler, Paehycoru 243 ^ 

ypsUon (Linn.), Mormidea 251,252,253: 



THE DAMPING-OPP OP TOBACCO AND ITS CONTROL 
IN PUERTO RICO ^ 

J. A. B. Nolla® 

In recent years there has been great alarm among the tobacco 
growers of Puerto Rico because of the spread of a persistent malady 
in our tobacco seed-beds, the damping-off disease. The studies begun 
six years ago are outlined and discussed in this paper. The chief 
aim has been to develop a practical working method for the control 
of this dreaded malady. 

Damping-o!ff is here treated chiefly in relation to tobacco 
iiana tabaciim L.). We have shown that the pathogenes responsible 
for damping-off of tobacco may also produce a similar disease in some 
garden vegetable and castor bean seedlings. 

Names 

The most comm’on name for the disease in Puerto Rico is ‘‘san- 
cocho’’ or ^'salcocho.’^ Recently, the names ‘^salc’ocho bianco” 
(white damping-off) and ‘^salcoeho prieto” (black damping-off), have 
been introduced into the long list of popular agricultural names, to 
distinguish between what the growers regard as two forms of the 
disease. 

History and Range 

Hesse ^s investigations in 1874 (16) mark the beginning of num- 
erous researches on damping-off on many of the higher plants. Most 
of the literature on the subject, however, deals with the disease On 
suscepts other than tobacco. The disease probably occurred on to- 
bacco as early as it did on the other suscepts. Breda de Haan (5) 
reported a seed-bed rot of tobacc'o from Sumatra and Java in 1896. 
Cook and Horne (9) reported damping-off from Cuba in 1905. 
The disease has subsequently been the subject of special studies there. 
Search among publications where tobacco in Puerto Rico is mentioned 
has shown that, apparently, the first i^eport of the disease in that 
Island is by Loew (20) in 1908, To quote; ^^a peculiar disease, 
spreading from a center in ring-like progression, was observed in the 

^ A thesis presented to the Faculty of the Graduate School of OomeJl University in 
partial fulfilment of the requirements for the degree of Doctor of Philosophy. Submitted 
for publication, May, 1932. 

- ® Formerly Assistant Plant Pathologist, Insular Experiment Station of Puerto Rico. 
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tobacco seed-beds of CagTias. TJie circle of dead bleached seedlings 
increased continuously and could be checked only by removing the 
soil to some depth and treating the spot with diluted foniialdeliyde 
(1 spoonful to 30 gallons of water). The disease is called ^^sanco- 
chado’’ in Porto Rico/' 

It has been reported from various other parts of the world. In 
Puerto Rico it has been prevalent probably during the last three or 
four decades but its importance has been largely disregarded. Damp- 
ing"Otf, in general, was briefly discussed by Johnson (19) in 1914, 
who placed special emphasis on the subject of the control in relation 
to tobacco. 

Tliis malady now occurs in both tropica] and temperate zones but 
its severity is increased as tropical conditions are approached. In 
some countries soil sterilization is now a common practice and meth- 
ods of culture are so advanced that the disease is rarely serious. 

It is present in nearly all the tobacco soils of the true tobacco 
sections of Puerto Rico. One of the pathogenes, FlujiopMJwra Para- 
sitica * has not been found in the coastal section from Areeibo to 
Aguadilla where poorer, native types of tobacco are grown, but the 
other, Pythium debaryanmn, is common. Here the temperature is 
relatively higher and the humidity lower than in higher elevations. 

Importance 

The losses from damping-off fluctuate from year to year. In cer- 
tain seasons when precipitation is moderate, the disease occurs only 
in localized areas in the seed-beds and maj^ be easily kept in check. 
On the other hand, should heavy rains be prevalent thx*ough’out a 
season, the magnitude of the leases will be very great. During the 
reason of 1927, heavy rains brought about a disastrous condition. 
Late plantings had to be made and there were not enough seedlings 
for a n'ormal planting. In many instances the seedlings were com- 
pletely swept away by the disease. Reports from various sections 
of the island and the author’s own observations showed losses from 
S per cent to as high as 90 per cent. Data obtained from the agri- 
cultural agents on about 105 acres of cloth-shaded beds and 310 acres 
of open beds in 1927, showed a range of infection of from 8 to 80 
per cent. If a curve were to be plotted with these data, the mean 
would be above 50 per cent and the mode would exceed that figure. 
In 1928 the losses were quite severe in some sections while in 1929 
ihe ^ason was especially unfavorable for the disease. 

* *niroughottt tl^is paper the designation P. ParaHtica stands for Phptophthora Paraai- 
Hea Dastnr, varl nieotianae Tucker. 
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Under such circumstances tobacco planting, in certain years, is 
quite an uncertain proposition. Even when growers plant in advance 
to allow a wide margin for losses from damping-off:, the extent of his 
planting remains uncertain until the seed-bed season is nearing the 
end. The disease may destroy the larger part of his seedlings and 
then he will be at the mercy of the other planters whose seedlings 
may be of undesirable varieties or of poor quality. If he succeeds 
in buying enough seedlings for his farm he will have to pay from 
$1 to $1.50 or even a higher rate per thousand plants. This makes 
planting more expensive by increasing the cost per unit of produc- 
tion. Another disadvantage which may occur is the introduction of 
'‘black shank,” canned into his held on poorly selected seedlings 
from infested beds. 

Symptomatology 

The morphologic symptoms of tobacco dampiixg-oft‘ appear in vari- 
ous manifestations depending on the age of the jilants. Very young 
seedlings take on a dirty green color and die. The seedlings are so 
violently attacked that usually the time between the hrst symptoms 
and death is very shoit. On larger plants, which are not overcrowded 
and which have not developed a slender stem, if infected at the 
surface of the soil, the hrst symptoms consist of a wilting of the 
leaves. This is followed by a rapid blackening of the stem all the 
way up to the terminal bud. The stem tissues appear to shrink. 
These symptoms are usually produced by Phijtophfhora Parasitica. 
but may also be caused by Pythiiim deharijamm.'^ When plants are 
too crowded, their stems are rather long. Here the sjanptoms may 
be evident either as small, lens-shaped or elongated lesions which do 
not extend far up the stem or as large lesions in the cortical tissues, 
originating near the soil surface and spreading up and around the 
stem, in a good many cases girdling it completely. These lesions are 
usually pale and are typical of the disease caused by Pythium de- 
haryawam. Such plants will generally have the lignified tissues 
unaffected and when transplanted into the field will send out roots 
above the lesions and usually develop into normal plants. Phytoph- 
thora Parasitica produces very similar symptoms (see plates XXVII, 
XXVIII and XXIX. ) Occasionally lens-shaped lesions will be formed 
on the stems and adventitious roots develop. When transplanted into 
the field during a rainy period such plants rapidly sxiceumb to the 
attacks of the invading fungus. The organism in the small lesion 
commences activity on reaching the new environment. Such a con- 

* Since the.se two patliogenes produce damping-off effects almost identical on tobacco they 
are here discussed as producing one disease. 
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dition had been thought to be due to a cause different from that of 
the damping-off but it has been found that P. Parasitica is the re- 
sponsible agent. Roots of young seedlings are not usually affected 
as the pathogenes seem to spread more readily 'over the surface of 
the soil and infect the stems at soil level. However, roots of the 
larger seedlings may furnish the point of invasion. This is especially 
true in the case of Phytopliihord^ Parasitica. 

The leaves are also a common point of entrance for the pathogenes. 
The symptoms here consist of circular to irregular light-brown spots 
with light centers. The plesionecrotic zone between the unaffected 
and necrotic tissues is pale green. The spots rapidly increase in size 
and involve the entire leaf blade, and in later stages extend to the 
stem where blackening and death of the tissues occur and ultimately 
the death of tiie plant. 

The histologic symptoms consist, in the first place, of hydrosis of 
the tissues, especially when infection occurs in the leaves. The cells 
'of the invaded tissues are soon killed by toxins or related products 
secreted by the penetrating hyphae, and tlie cell walls and cell con- 
tents are blackened presumably as a result of the reactions with the 
fungous secretions. Collapse of the cells is followed by the dissolu- 
tion of the primary walls of the mesophyll cells of the leaf or of 
the c'ortex of the root, as the case may be. Withering of the affected 
individuals soon follows. The vascular tissues, especially in infec- 
tions by Phytophthora Parasitica are also stained and killed, TJhis 
results in the wilting of the above-gi^ound parts. 

Signs 

Sporangia are produced abundantly in the soil by Phytophthora 
Parasitica and to a lesser extent by Pythium deharyanum. However, 
Pythium deiaryanum forms oospores in the soil and in the tissues 
of the affected organs. Oospores of Phytophthora Parasitica have 
not been found in the tissues of diseased seedlings. Chlamydospores 
are formed in the infected parts when either of the two pathogenes 
is present. 

Etiology 

The pathogene Pythium debaryanum was discovered and described 
by Hesse in 1874. It was named in honor of the famous German 
mycologist, Anton de Bary. There is now a long list of publications 
on this fungus, in which it is recorded on a large nnmber of suseepts. 

The other pathogene, Phytophthora Parasitica var. nicotianae was 
first described as P. nicotiamm by Breda de Haan in 1896 (5). This 
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fungus was first associated by its discoverer, with the cause of the 
"'^lanas’’ disease; and known in America as the black-shank. A se- 
rious seed-bed trouble was found to be caused by the same fungus 
in the Deli district of Sumatra and at Buitenzorg in Java. 

Tisdale (27) first reported the black-shank organism from Amer- 
ica in 1922 as causing a typical damping-off in young tobacco plants. 
Later, in 1923, he (28) gave Pliytoplithora nicotianae Breda de Haan 
as the cause of black-shank. 

In Puerto Rico damping-oiff of tobacco is due to Pyfhhim debary- 
unum and PliytophtJiora Parasitica var. ovicotianae. Rhizoctonia has 
not been found in the tobacco seed-beds, but an examination of some 
plants received from the Cayey region in January", 1930, showed the 
presence of this fungus, and it might well be that the pathogen© is 
spreading in that section. Sclerotium Bolfsii was isolated from yel- 
lowed seedlings but it does not seem to be able to cause much damage. 

That the Phytophthora on tobacco in Puerto Rico is P. nicotianae 
was established in a previous paper by the author (23). The cul- 
tures used in this investigation were the same isolates studied in 
oonnection with the black-shank disease. Ashby (1) in 1928 proposed 
the name Phytophthora Parasitica Dastur for a combination of spe- 
cies among which is P. nicotianae. Obviously he ignored any suscept 
relationship. Tucker (29) who has been unable to separate nicotianae 
from Parasitica on a inorp.hological basis, regarded the difference in 
pathogenicity between the two as not of specific significance and, 
therefore, designated the fungus P. Parasitica Dastur, var. nicotianae 
Tucker. 

The ’omnivorous Pythinm in Puerto Rico has been isolated from 
many suscepts. The isolates when compared with known cultures of 
Pythium debaryannm have sho^vn only slight or no moi’phologieal 
differences. 

Pathogenicity 

The pathogenicity of our isolates of Pythium deharyonum and 
Phytophthora Parasitica was established by a series of experiments. 

The following list of isolates used is given with their sources; 

P 1. Phytophthora Parasitica, from a tobacco seed-bed in Cayey ; 

P 2. Pythium deiaryanum, from a tobacco seed-bed in Caguas; 

P 3. Phytophthora Parasitic^, from a tobacco seed-bed in Cayey ; 

P 4 to P 14. PhytophtJm^a Parasitica, tobacco black-shank Ca- 
glias; 

P 16. P, deiaryanum, tobacco plant with black-shank lesions^ 

Cayey; 
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P 17. P. Parasitica, disease of young transplants ; Cayey ; 

F 18. Phyfophfhora sp., tomato damping-Off or bending-over, Rio 
Piedras; 

P 19. Phijtophfhora sp., eggplant fruit rot; 

P 20. Pijihium debaryanum, cucumber damping-oiff, Rio J^iedras; 

P 216. Phijiophihora Parasitica, obtained from Trucker who ob- 
tained it from Tisdale — the Florida black-shank fungus ; 

P 217. Phyiophihora sp., obtained from Tucker but source un- 
known. 

Not all of these isolates were used in all experiments because 
they were gi’adually accumulated during the course of the investi- 
gations. 

The fiats in which most of the pathogenicity experiments were 
conducted were prepared as follows : A wooden box 2 ft. V 2 ft. 
was filled with good compost. A frame about 2 ft. high was built 
around each box. Cell-o-glass was then fastened tightly to this frame, 
the lower edge extending about 2 in. below the upper edge of the 
sides of the box. This insured the contents against possible infes- 
tation from external sources. Frame-covers were alvso provided in 
order to prevent rain water from falling into the box. 

As soon as the flats were filled with the soil compost, they were 
sterilized with a 1-50 formaldehyde solution, at the rate of 1 gaL 
per sq. ft. or 4 gal. to each fiat. After the soil was well soaked witJi 
the solution it was covered with burlap for 48 hours. 

A week after disinfestation, the soil was infested with cultui*es 
of the isolates to be tested. At the end of 7 days after infestation 
of the soil seed was sowed of the types ‘'Borinquen’’ or Connecticut 
Round Tip (very susceptible to black-shank) and a native type called 
''Pais'’ (resistant to black-shank). The beds were lieavily watered 
'with boiled water eveiy morning, until the experiment was com- 
pleted. 

Expt. 1 : Twenty-four flats were used, three were left uninfested 
to be used as checks while the remaining 21 were infested on Dee. 
22, 1926 as follows: A set of 3 flats with P 1, P 2, P 3, P 4, P 10, 
P 13, and P 14. These flats were sown on Dee, 29 as follows: 2 
flats in each set with "B'orinquen” seed the remaining flat witik 
"Pals” seed. The check was similarly seeded. 

The results observed at intervals of 2 days until Jan. 21, 1927* 
were as follows: 

(a) There was an even germination on all the 24 beds. 
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(h) PI {PkytopJitkora Parasitica) produced a virulent infection 
on Jan. 10 and in 3 to 4 days had destroyed all tlie seedlings in 
the three flats alike. 

(o) P 2 {Pythiimi deiaryanum) showed infection on Jan. 10, and 
by Jan. 18th all the seedling in the three flats had been killed. 

(d) P 3. The first symptoms were observed on Jan. 10. Later 
on Jan. 13 there were only a few plants standing, 

(e) P 4 and P 10 showed the siunptoins later than in the pre- 
ceding three eases but by Jan. 21 nearly all the ])lants had been 
destroyed. 

(/) P 13 and P 14 showed infection on Jan. 18 and by Jan. 21 
there were only a few seedlings unaffected. 

(g) No dainping-off developed in the checks, the plantlets attain- 
ing a normal development. 

There are two conclusions to be drawn from tiiis experiment, 
namely, that both PytJmim deharyanum and PJiytophtJiora Parasitica 
cause severe damping-off of tobacco seedlings and that there is n’o 
difference in the resistance or susceptibility of the two varieties of 
tobacco used. 

A second experiment was conducted in which infestation was 
made 16 days after germination and when seedlings were making a 
vigorous growth. Ten-day-old mass cultures of P 216, P 217, P 16, 
P 17, P 18, and P 20 on cotton-seed meal agar were employed.** 
The cultui'es were broken up into small fragments, poured into tin 
pans and water was added so as to obtain a good dilution. This 
was then sprinkled over the seedlings and washed into the soil with 
water from sprinkling cans. 

A week after infestation symptoms of the disease had appeared 
in all of the infested flats except those with P 18 and P 217. Spots 
on leaves appeared only in the flats infested with P 17 and P 216. 

Prom these results it may be concluded that, (1) the Florida 
black-shank pathogene P, Parasitica (P 216) causes typical damp- 
ing-off; (2) the Phytophthora sp. (P 217) is non-pathogenic to to- 
bacco seedlings; (3) two PytJimm strains from tobacco (P 16) and 
cucumber (P 20) produce typical damping-off ; P. Parasitica (P 17) 
from transplant tobacco causes typical damping-off, and (5) a Phy- 
tophthora sp. which causes bending-off in tomatoes does not cause 
the disease on tobacco. 

* Prepared by adding to 40 grams of cotton-seed meal, 4 grams of agar-agar and "water 
enongh to make the volume to 200 cc. in an Brlenmeyer flask, then heating in the autoclave 
at the usual temperature for sterilization. 
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Life History 

All account of the life history of Plnjtophthora Parasitica has 
])een given in another paper (23). In the account of the life his- 
toiy for Pythmm debaryanum given below, it will be seen that it is 
similar to that of the former. The primary cycles are initiated on 
the seedlings by inoculum from the soil or from bits of diseased plants 
carried into a pathogene free seed-bed by agents of dissemination. 
The inoculum consists of mycelium from infested debris and of oos- 
pores, chlamydospores, eonidia, and zoospores. Inoculation is effected 
by the growth of the inoculum to the susceptible part, or by its trans- 
portation to the suscepts by agents of various kinds. Surface water 
currents, laborers, animals, and probably burrowing insects as well 
as other agents serve to disseminate it. 

With favorable conditions of temperature and moisture, the oOvS- 
pores. and probably the chlamydospores may be assumed to germi- 
nate. Laboratory attempts to germinate the oospores and chlamy- 
dospores have been unsuccessful, an experience which confirms that 
of other writers. The germ tubes from the oospores must come into 
contact with the suscepts, or, failing to do so, they develop into a 
mycelium in the soil. 

The mycelium under adequate temperature and humidity condi- 
tions assumes a very active role. Zoosporangia and eonidia are de- 
veloped at the end of special hyphae. The zoospoi'angia germinate 
in the water on the suscepts’ surfaces or in pools, giving rise to 
zoospores. These and the eonidia germinate by sending out a germ 
tube. The term c'onidium is used her*e in the sense of many authors 
for the sporangia which do not germinate by zoospores but by a 
germ tube. There seem to be no grounds for regaixling these as 
distinct structures, both are, undoubtedly, genetically alike and the 
manner of germination may be, after all, influenced by external 
factors not yet well understood. 

Germ tubes and the hyphal tips of the mycelium coming in con- 
tact with the susceptible surfaces penetrate the cell-walls of the 
tissues. Hawkins and Hanley (15) present evidence to show that 
the hyphae of PytMum debaryanum penetrate the cell-walls of the 
potato tuber by means 'of mechanical pressure. The germ tubes or 
hyphae may enter the plant through the stomata. Zoospores of P, 
FarasUim occasionally brought into contact with the leaf surface at 
the margin of the blade by splashing rain drops or 'other means, send 
their germ tubes into the tissues, in this manner giving rise to the 
characteristic spots. We have been unable to get infection of leaves 
with zoo^ores of Pythium deiaryamum. 
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Once the h^qphae or germ tubes find themselves inside the suscept 
tissues they begin to invade these. The mycelium becomes much 
branched and advances in all directions. The hyphal branches pen- 
etrate the cell-walls or may penetrate in an intercellular manner. 
The hyphae of Pythiiim debaf^yanum become constricted at the place 
where they pass through a cell-wall. However, this phenomenon has 
not been observed in Phytophthora Parasitica. It has been generally 
accepted that Pythiiim deiaryamum secretes a substance which kills 
the cells of the suscepts in which it occurs. 

During the course of the development of the pathogene on the 
tender stems and leaves of the tobacco seedlings zoosporangia and 
conidia are produced. These are more abundantly produced by 
Phytophthora Parasitica but on the other hand, Pythiiim dehanj- 
ammi produces an abundance of oospores in the tissues and in the 
surrounding soil; while the former produces only a few. Chlamy- 
dospores are produced by both pathogenes. The sporangia germi- 
nate readily under favorable environmental conditions and their 
zoospores together with the germinating conidia (probably also chla- 
mydospores and oospores) furnish the inoculum for the secondaiy 
cycles. The primary cycles end with the death of the seedlings. 
Only in a few cases, when affected plantlets have developed vigor- 
ously, does recoveiy from the disease occur, and then only when the 
pathogene involved is Pythium debar yanum. Seedlings at any age 
or period of development, when infected by Phytophthora Parasitica 
die. After the destruction of the plants in a bed or part of them, 
the land is usually left idle. The pathpgenes now enter into a new 
phase of their life history. They are able to hibernate in the debris 
of the dead seedlings or in organic matter of any kind. Here they 
spend a saprophytic life awaiting the reappearance of any one of 
their suscepts. 

Bpiphytodooy 

Environmental conditions seem to affect both pathogenes similarly. 
The amount of moisture in the soil seems to be the most impox*tant 
factor determining the spread and severity of these pathogenes. 
Under conditions of extreme humidity the disease plays havoc with 
seedlings. It is natural to expect this with pathogenes which have 
such life habits and characteristics. In sections where rainfall is 
slight there is seldom any fear of damping-off. Temperature varia- 
tion is not an important factor in Puerto Rico since favorable tem- 
peratures prevail through the year. In our experiments, conducted 
at all seasons, temperature fluctuations have not appeared to influ- 
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enee the oeeurrenee and spread of damping-oiff very much. Seed- 
beds shaded mth cloth are usually more liable to suffer severely. 
In those where no shade has been used, the disease has been checked 
with less difficulty. That some beds of seedlings have been saved 
by removing the cloth and allowing the sun rays to penetrate di- 
rectly to the surface, indicates that the reduction of the moisture 
on the surface of the soil and on the plants, removes the chances 
of spread and development. The elevation at which the seed-bed is 
located in Puerto Eieo seems to have little influence on damping-off. 

Damping-off is usually severe in beds which have been heavily 
fertilized with nitrogenous fertilizers. This is true of soils manured 
with the more .soluble salts such as nitrate of soda, and beds period- 
ically watered with solutions of the salt. But organic manures seem 
to afford the best conditions for its development. Fresh barnyard 
manure furnishes a good medium for the pathogenes already exist- 
ing in the soil. Barnyard manure in Puerto Eico is worse than noth- 
ing in the preparation of seed-beds and its use should be discouraged. 
Fortunately, the average grower has learned this from experience 
and there is little likelihood 'of its being used to any great extent. 
However, when seed-beds are properly disinfested and well managed 
there will be little danger from organic matures. 

Thick sovungs are a constant danger in Puerto Eieo. In spite of 
the fact that during the last two decades the growers have been ad- 
Aused by private parties or by goA*ernnient agents to make as light 
sowings as possible, the present day giwers still insist in getting 
a very large number of plants per unit area. The experiences of the 
season of 1927 .show this very plainly. We found cases of growers 
who had been managing tobacco seed-beds for the last ten or twelve 
years for a cei-tain tobacco company, and had then used only about 
2 pounds of seed to the acre. Wlien they started in work of their 
OAvn they made sowings at the rate of 4 pounds to the acre. The 
result was an overcrowding of seedlings in the seed-beds. With, the 
coming of the rainy season, damping-off occurred and the destruc- 
tion was almost complete. Experience in Puerto Eico shows that not 
more than 1.5 to 2 pounds of seed should be soAvn to an acre. 

Control 

ERADICATION 

General Considerations and Miscellaneous Practices 

The (mntrol of tobacco damping-off is at present one of the prob- 
lems which the tobacco growers have to face. Practical treatment 
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for beds before or after the germination of the seed will be welcomed 
by the growers of tobacco in Puerto Rico. 

The first known and most general treatment of the land for the 
control of plant diseases ever recorded for Puerto Rico is the destruc- 
tion of the causal organism by fire. The first records of the use of 
this means for the cleaning or sanitation of soils intended for seed- 
beds are lost in the rather obscure history 'of Puerto Rican agricul- 
ture. The pioneer tobacco growers in the island did not know that 
plants would die from disease; when tobacco culture was first at- 
tempted their virgin lands probably were free from infestation. In 
some sections of the country the clearing of the land was followed 
by burning Of the trash, shrubs, and trees. In other eases (especially 
recent ones, which the writer has seen), the beds were prepared in 
places where the plant ^^maya” (Bromelia Pingiiin) had been grow- 
ing for years. This large terrestrial bromeliaceous plant grows 
tliickly in waste places and along fences and these seemed favorite 
places for tobacco beds. When set on fire these plants burn slowly 
since their leaves are more or less juicy. This slow burning develops 
an intense heat, which is maintained in the soil for a relatively long 
time. This may be an explanation for the small amount of damage 
produced by the so-called rot or damping-off in seed-beds prepared 
in such sites. Without knowing it these growers with their rude 
methods were preventing a serious trouble. Later as seed-beds had 
to be increased in extent the patches of ‘‘maya’ ’-covered land had 
to be abandoned for other waste lands. In other sections this system 
was unknown, but instead grass was burned over the s'oil. Gradu- 
ally with the clearing of land the amount of material to be burned 
on the soils intended for seed-beds decreased and the seed-beds re- 
ceived no treatment whatsoever. The disease called here ‘^pudri- 
eion” (rot) or ‘'salcocho” (damping-off) began to increase year 
after year until it is now widespread over the entire island. The 
method of firing as used by the first gi*owers was an effective one 
under the conditions of slight infestation then prevailing. Its ef- 
fectiveness decreased when beds were less frequently exposed to the 
action of the heat and when they received contamination from ad- 
joining fields through surface drainage. 

A second eradieatory measure, but a poor one, used by our grow- 
ers has been the removal 'of the diseased seedlings from the fields 
as soon as the disease appears. This practice is effective in the con- 
trol of some diseases and, most certainly, in those cases where the 
disease occurs in isolated individuals; but in the case of tobacco 
damping-off, especially in Puerto Rico, it is very dangerous. The 
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iype of labor employed in this kind of work does not eomniend its 
use. A laborer who remoYes diseased seedlings will only serve to 
spread the inoculum over healthy beds. In the majority of instances 
the rotting plants have been scooped out and thrown into the ditclies 
where they await the coming rains to wash them down to other 
ditches and into other beds. After seedlings have been removed it 
is the practice to dust the bare spots with slaked lime. This lime 
does not kill the fungus and observatioim show that even indirectly 
it will not check the spreak of the pathogenes. It is an unfortunate 
thing that methods like this should even be mentioned in the litera- 
ture as effective. Bunker (4) says ''The practice of scraping off 
the infected soil and applying lime is good/’ However, immediately 
after, he describes a method wliic.h is more satisfactory and which! 
shows there was no need of approving the former. This latter method 
consists in spraying the infested areas well into the surrounding 
heathy plants with a 1-25 formaldehyde solution. After soaking 
with this solution the diseased plants may he removed from the beds. 
'We are of the opinion that this is a good im^asure to follow. We 
have used a slightly low^er concentration, a 1-30 solution, with equal Ij" 
good results. Once the infested spots have been thus drenched, the 
removal of the infected plants seems to us rather unnecessary. There 
is little likelihood that these will serve as sources of inocula. Re- 
cently we have succeeded in obtaining excellent results with a new 
copper preparation — a copper fluosilicate dust. This material has 
a very high content of copper in the soluble form. When applied 
to infested spots in tobacco beds it soon burns the foliage and stems. 
At the rate of about 8 grams to the square foot of surface it gives 
as good results as the 1-25 or 1-30 formaldehyde solution. It has 
the advantage over the latter in not having that penetrating, unde- 
sirable odor. Further, its action is longer continued than that of 
formaldehyde. It is a good plan to sprinkle the beds w’ith water 
after dusting wdth copper fluosilicate dust. A 1-200 Uspuliin solu- 
tion at the rate of 1 gallon to the square foot of surface .lias also 
given satisfactory results but none of the treatments are as simple 
and effective as dusting with copper fluosilicate.^ 

Of historical interest is the ease reported by Loew (20) of a 
certain Mr. DuBois who had introduced a new system for preventing 
the disease, by transplanting the young seedlings into a second seed- 
bed before they were set in^ the field. It is of further interest to 
note that the writer observed exactly the same system employed by 

^ After this pa|>er had been prepared the writer was informed that this compound will 
not he prepared any longer. 
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the famiers of Colombia, South America, in 1929. This is a rather 
primitive method which is inapplicable and uneconomical on a large 
scale. 


Eradication of pathogenes by soil treatments before 
sowing the seed 

Steaming of the soil 

It is highly improbable that soil disinfestation by means of steam 
can be adapted to Puerto Ilican conditions. Its successful use in 
other countries makes it a very satisfactory treatment under certain 
conditions. Atkinson (2) in 1895 suggested the use of steam for 
the control of damping-o,ff in plant beds in severe eases. Gilbert 
(14) finds steam sterilization to be the best means of preventing to- 
bacco root-rot. Clinton (7) comparing steam sterilization with the 
formalin drench in the control of tobacco root-rot found the steam 
treatment of beds as effective, with the additional advantage of be- 
ing more efficient in killing weed seeds. Johnson in 1914 (19) in 
studies on the control of dainping-off in plant beds with special ref- 
erence to tobacco damping-off (Pythimn delaryaniim or Rhizoctonia) 
compared steam disinfestation with other means of treating beds, and 
concluded that the former was the most satisfactory method of pre- 
venting the disease. 

In our opinion Puerto Ilican growers will not resort to this means 
of eradication of the damping-off pathogenes. The economic condi- 
tions in the tobacco regions are more and more pressing every year 
and expense is the most important item. The cbst of machinery and 
equipment needed in the treatment of plant beds by the steaming 
method is so high that it is prohibitive even for the more wealthy 
growers. It might be possible to introduce it by cooperative under- 
taking; but it is improbable that this will he accomplished. 

The formaldehyde drench 

History 

It is generally admitted that the treatment of soils with a formal- 
dehyde solution is an effective method in the control of fungus seed- 
bed troubles. This disinfestant was first employed in eradicating 
soil fungi by Selby (24), in 1889 and 1900. He applied it to soils 
infested with the onion smut fungus Hrocystis cepulm Frost. Later 
in 1906, this same investigator (25) recommended the treatment for 
the control of Rhizoctonia bed-rot and Thidavia root-rot on tobacco 
seedlings. It consisted of applications of a formaldehyde solution 
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(2^2 pounds of 40 per cent fomaldehyde in 50 gallons of water) at 
the rate of 1 gallon per square foot of bed surface. The concen- 
tration is much weaker than that now recommended. This appears 
to have been t.he first attempt to control tobacco seed-bed troubles 
by the use of formaldehyde. In 1907 Clinton (Lc.) obtained good 
results with formaldehyde in the treatment of plots and crocks for 
the control of the Thielavia root-rot of tobacco. He used a 1-100 
solution and applied it at the rate of 1 gallon to the square foot. 
Clinton says, ‘'We believe that the formalin treatment is a very ef- 
ficient and convenient method of protecting tobacco beds against 
root-rot and possibly the damping-oiff trouble.’^ Yet, Selby (Lc.) 
had found the damping-off fungus (Pijthi'^im) occurring in treated 
seed-beds. 

In 1909 Gilbert (1. c.) reported the results of beds treated with 
1-200 and 1-300 solutions at the rate of % gallon per square foot 
for the control of tobacco root-rot as only a little better than the 
untreated. In the same publication he states that a 1-100 solution 
might be used advantageously. In 1914 Johnson (1. c.) reported ef- 
fective control of damping-off {Pythiiim deharyamim or Rhizoefonia) 
of tobacco with 1-50 formaldehyde solution applied at the rate of 2 
quarts per square foot of surface. This is the concentration and 
rate recommended today. 

Many other papers have appeared recommending formaldehyde 
for the ei’adication of damping-off. Among these there is one by 
Chapman (6) for tobacco damping-off. 

Although the formaldehyde disinfestation of tobacco seed-bed soils 
in Puerto Rico seems prohibitive on account of tlie cost, experiments 
have been made to determine the efficiency of the treatment as prac- 
ticed in other countries in the control of damping-off. 

Experiments in Puerto Rico 

(1) A set of trials was started in December 1926 as follows; 
twelve flats 2 ft. X 2 ft. and one foot deep were filled with a soil 
mixture containing about 50 per cent barnyard manure. Ten of these 
flats were drenched with a 3-50 formaldehyde solution, at the rate 
of two gallons per flat or % gallon per square foot of soil surface. 
Two flats remained untreated and kept about 10 yards away from 
the treated fiats. The treated fiats were covered with burlap for 
about 2 days. Tobacco seed was ^own in the twelve flats a week 
after treatment. The notes taken a month after germination were as 
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follows: complete damping-off in the two untreated fiats, some 
damping-off in four of the treated fiats; six of the treated flats 
were healthy. (2) This experiment was repeated in flats where the 
chances of contamination after treatment ^vere obviated. They 
were raised about 2 feet from the ground on a wooden platform. 
The flats were surrounded by frames of cell-o-glass (impermeable 
screen) about two feet high and nailed tightly to the sides of the 
boxes. Another frame was employed as a cover. The soil used 
was the same as for the first experiment. Six such fiats were 
treated with the 1-50 formaldehyde solution, one was kept as a check. 
Damping-off occurred virulently in the check flat and in two of the 
treated flats. (3) In a third ease data was obtained on 10 flats to- 
talling about 90 square feet of surface which had been treated with 
a 1-50 formalde.hyde solution at the rate of 1 gallon per squax*e foot 
and planted with Virginia Blanco’’ tobacco seed. Damping-off 
appeared in the flats about two weeks after germination of the seed. 
Reinfestation of the soil may have occurred, although this is not very 
probable. (4) In a fourth experiment 8 flats (5 ft. X 3 ft.) were 
disinfested as above in October 1927. The flats were covered with 
cell-o-glass movable frames soon after disinfestation. The flats were 
watered liberally, twice a day. Final observations on November 26, 
1928 showed no damping-off in any of the flats. (5) A fifth expe- 
riment was started in the latter part of November and completed 
in December of 1927, using cultures of Pliyioplithora Farasitim and 
Pythnim delaryannm for infesting the soil which contained in itself 
a high percentage 'of barnyard manure. The cultures were about 
one week old, vigorously growing in oatmeal agar. Each flat received 
500 ce. of the culture. Six flats 5 ft. X 3 ft-, were used, txvo for 
each one of the pathogenes and the remaining two as uninfested 
checks. The four infested flats and one of the checks received an 
application Of 1-50 formaldehyde solution at the rate of one gallon 
per square foot of soil surface. This was made two weeks after in- 
festing the soil. It W'as found in this trial that the Fytliium deba- 
rycmum flats and the treated check flats were healthy at the end of 
the experiment; the Fhytophthora Farasitica flats developed small 
areas of the disease; while the untreated cUecks developed damping- 
off which soon killed all the seedlings. (6) In sixth case ohser- 
vations were made and notes taken on a one-acre tobacco plant bed 
disinfested by the Porto Rican Leaf Tobacco Co. with a 1-50 for- 
maldehyde solution at the usual rate. The treatment was made in 
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December of 1927 soon after clearing part of a field wliicli .had 
growing a tobacco seed-bed sown early in the fall. Wlien the last 
notes were taken on January 20, 1928, damping-off had appeared in 
some of the treated beds. This oceiirred after a rainy period. Gen- 
erally the treatment was effective. It may be noted that the apf)li- 
cation w’as not as thorough as is recommended, when one considei*K 
that most of the ditch space w^as left untreated. Then also the spread 
from one ditch to the other hy the feet and shoes of the laborers who 
attend to the watering and weeding is an important factor not to 
be overlooked. The weather wa.s, however, especially nnfavoralile for 
the development of the disease; rains were light and there was uuix> 
mum sunlight. Therefore, the rather unsuccessful results in this trial 
must not be attributed to the treatment alone but the other factors^, 
influencing the severity of the disease must he considered. 

Summarizing our own experiments and experiences with the for- 
maldehyde treatment, it is concluded that: (1) a 1-50 concentra- 
tion applied at the rate of % gallon to the square foot of siirfaep 
is not an absolute disinfestant for soils infested with Pythium 
ryamm or Phytophthora Parasitica, at least under Porto Rican con- 
ditions. (2) Formaldehyde at a 1-50 dilution and applied at ilie 
rate of 1 gallon per square foot is probably ineffective in eradicating: 
the pathogenes. (3) Phytophthora Paradtica appears to be slightly 
less susceptible to the sterilizing action of formaldehyde than P?/- 
tliium deharyanicm, (4) The results of treatments are always shifted 
one way or the other by environmental conditions. (5) The location 
of plant beds in the island is such that reiiifestation is very ai>t to* 
occur at the time of the heavy rains. Infested soil may ])e washed 
doivn the hills into the beds. Under such circumstances the disease 
will develop and spread rapidly in the formaldehyde-treated soiL 
(6) The method is too expensive and, therefore, inapplicable m 
Puerto Rico, 

Other Chemical Treatments 

History 

On tobacco beds Johnson (L e.) reported benefit from the appli- 
cation of 0.4 per cent and 0.5 per cent sulphuric acid by weight 
This amount he held to be as high as could be used in order to 
permit the germination of the seed. It appears that the little work 
done with sulfuric acid on 'tobacco damping-off has been unsuccessful. 

In 1907 Horne (17) recommended the use of Bordeaux mixture 
for eomhating the damping-off of tobacco seedlings. Later in 1908 
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he (18) gave the treatment and preparation of the mixture in more 
detail. He used 6 lbs. of copper sulphate and 15 lbs. of slaked lime 
paste in 50 gallons of water, applying* 1 gallon of the mixture to 
every 10 square feet of soil surface. This seems to be the first at- 
tempt at a practical solution of the problem of tobacco seed-bed 
troubles with chemicals other than formaldehyde. 

In 1914 Johnson (1. c.), in experiments on the contxnl of tobacco 
and garden cress {Lepidmm sativum) damping-off, found inhibitory 
action on germination of seedlings tvith lime-sulfur, potassium sul- 
phide, copper sulphate and mercuric chloride treatments. For this 
reason he thought there was little value in those disinfestants as soil 
fungicides. In the same experiments he obtained a decided decrease 
of the disease in soil treatments with Bordeaux mixture. 

In 1919 cVAngremond (10) stated that tobacco could be protected 
in the nurseries with Bordeaux spraying and, later in that year, he 
(11) gave results of treatments 'of dessa manure or native compost 
for the destruction of Pliytophthora Parasitica. He used benzine at 
the rate of 2,5 litei’s per cubic meter with no favorable effects.; but 
his application of 510 grams of carbon bisulphide to the cubic meter 
was quite successful. This same wmrker (12) reported in 1920 the 
treatment of manure with copper sulp.hate as inadequate but carbon 
bisulphide was again successful. The latter treatment is, however, 
not practicable. 

In 1925, Cook (8) recommended the use of 5-5-50 Bordeaux mix- 
ture, applied every 3 or 4 days for the control of tobacco damping- 
dff. No information on the quantity of spray per unit area was 
given. 

Major (22) found mercury compounds were injurious to tobacco 
plants in seed-beds when he used it for the control of the Thielavia 
root-rot. 

In 1926, Bunker (3 and 4) advocated the Bordeaux mixture treat- 
ment but applied every 2 or 3 days. He did not give the amounts 
of the mixture to apply. 

Thomas (26) controlled damping-off of tomatoes caused by Fin/- 
tophthm*a sp. with copper carbonate, mercuiie chloride and Uspulun. 
Mercury compounds were effective against Ehizoctonia in cabbage 
and tomatoes; copper carbonate and two forms of colloidal copper 
were ineffective in controlling this disease. 

Lucca (21) has more recently reported control of tobacco damping- 
qff with treatments of a 5-8-50 Bordeaux mixture. He says spray- 
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iags wore made every 3 or 4 days but fails to ^ve the amount of 
the spray per unit area. 

More recently Doran (13) has found that he can protect tobacc'o 
against black root-rot and damping-off mth an application of 1 to 
1.2 per cent acetic acid solution at the rate of one-half gallon per 
square foot. 

It is evident from the foregoing review of most of the investi- 
gations and reports on treatments for tobacco damping-off that for- 
maldehyde and acetic acid are, in a general sense, effective treat- 
ments against damping-off of tobacc'o, but the objection raised against 
them is their inefficiency in protecting seed-bed soil from reinfesta- 
tions that usually follow. To be . applicable, cost excepted, to con- 
ditions in our country, a system, of more or less permanent seed-beds 
should be installed whereby the soil, once disinfested, could be pro- 
tected from reinfestations. As previously stated, the main disadvant- 
age would be in the cost of the treatments. The Puerto Kican growers 
are in need of cheaper methods of control. The use of mercury com- 
pounds has been discouraging on tobacco seedlings, injury having 
been reported. Bordeaux mixture has been used to advantage in 
Cuba and in Puezto Rico, but the details of the treatment have not 
been worked out on the basis of its usefulness, practicability and 
economy. Recently some new copper dusts have been tried by Thomas 
(1. c.) against the damping-off of tomatoes and other vegetables with 
such beneficial effects that it appeared to us that they might be prom- 
ising in the control of our tobacco seed-bed troubles. These have 
the very desirable quality of being applied in the dust form, doing 
away with the inconveniences of spraying. This virtue is to be 
courted in any disinfesting treatment for soils. 

A number of copper and mercury compounds have been used in 
our experiments with formaldehyde as a cheek. Mercuric chloride 
and two organic mercury compounds whose commercial use is prob- 
ably prohibitive, have been used for the sake of comparison. Acetic 
acid has also been employed in the experiments. 

In the following experiments, unless otherwise stated, the flats 
used were about ten inches deep. They all were protected from un- 
necessary insolation by cheesecloth shade. Ample drainage was af- 
forded by means of ditches between the beds and flats. In every case 
much care was exercised to prevent the spread of the pathogenes 
from one bed or flat to the other. The seed was mixed with e'otton- 
seed meal to facilitate even distribution. 



DAMPING-OFF OF TOBACCM3 AND ITS CONTROL IN PUERTO EICO 303 


Experiments with Corona Copper Carbonate 

The copper carbonate dust employed in the following experiments 
contains about 20 per cent metallic c’opper. 

Experiments in fiats and experimental beds 

In all experiments, unless otherwise specified, the soil was a com- 
post made of six parts of heavy loam, one of well rotted barnyard 
manure and one part of sand. 

Bate of application. Five sets of four flats each, 5 ft. X 6 ft. 
X 1 ft. were infested with isolates P 1, P 2, P 3, and P 10 and 
P 13, while a fifth set of four flats was left uninfested to serve as 
checks. An application of % gram, 1 gram, 2 grams, and 4 grains 
per square foot, respectively, of the chemical was made in each set 
of infested flats. It was dusted over the surface uniformly with a 
fine-mesh sieve and then well raked into the upper inch of soil. The 
soil was kept moist in all the flats. The twenty-five flats were sown 
thickly with Connecticut Round Tip seed two vreeks after treatment. 
All the flats were kept well watered during the course of the expe- 
riment. Observations were made at short intervals. 

Two weeks after germination, it was. found that damping-oft' w^as 
quite severe in nearly all the flats. A second application was made 
to all flats (except the checks) at the same rate as before. 

The dust from the second application was well washed into the 
soil by sprinkling the plants with water. The results are given in 
Table 1. 

At the end of the experiment it was evident that: {a) all seed- 
lings in the checks -were affected; (b) the majority of plants died 
in the flats infested with P 1 and P 3 and treated with 2 applica- 
tions of y 2 gram, 1 gram, and 2 grams per square foot of surface; 

(c) the majority of the plants died in flats infested wfith P 2 and 
P 10 and P 13 when applications of % gram and 1 gram were made; 

(d) a fair control of the disease in flats with P 1 and P 3 when 
4-gram applications were made and in those with P 2 and P 10 and 
P 13 when either 2- or 4-gram applications were made. 

In another experiment with Corona copper carbonate, the dust 
was applied to the beds (20 ft. X 3 ft.) at the rate of four grams 
to the square fo’ot of surface. The first application was made one 
week before the seed was sown and a second application followed 
two weeks after germination of the seed. In this experiment three 
beds were infested with a mixture of cultures of P. debaryannm and 
P. Parasitica; and of these beds one was left as a check. At the 
time when seedlings were of transplanting age no disease whs ^b- 
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served in the treated beds, while the seedlings in the check bed had 
been mostly destroyed. (See plates XXX, XXXT and XXXII. 

Table 1 

EFFECT OF CORONA COPPER CARBONATE ONE APPLICATION A WEEK BEFORE 
SOWING OF SEED, A SECOND 2 WEEKS AFTER GERMINATION 


Results—Se verity of Disease 


Application 
per sq. ft. 

P-1 


P-2 


P-3 


P-IO & P-13 

March 21 

April 11 

March 21 

April 11 

March 21 

.\pril 11 

Maich 21 

April 11 

gram , . 

2 diseased 
areas 

90^* 

1 diseased 
area 

OS'S 

2 diseased 
areas 

m 

3 diseased 
areas 

90:? 

1 gram. 

3 diseased 
areas 

90^ 

2 diseased 
areas 

90^ 

2 diseased 
areas 

m 

3 diseased 
areas 

90% 

2 grams 

2 diseased 
areas 

90^ 

1 diseased 
area 

40S 

1 diseased 
area 

80i 

1 diseased 
area 

30? 

4 grams . . 

3 diseased 
areas 

zm \ 

1 

3 diseased 
areas 

10^ 

1 large dis- 
eased 
area j 

m 

2 diseased 
areas 

10? 

Cheek 

4 diseased 
areas 

100? 

1 diseased 
area 

100^ 

5 diseased 
areas 

m% 

4 diseased 
areas 

100? 


*The percentages given are for estimates of the area of seed-bed destroyed. 


Judging from the results- of the above experiments it would seem 
that two applications of 4 grams of copper carbonate, one before 
sowing the seed, and the ’other two weeks after germination might 
control the disease. It appears also that even 2-gram applications 
will be sufScient to control P. debar yammi (P 2). 

Time of application and effect on disease control. In order to 
test the effect of Corona copper carbonate when applied at various 
times before and after seed sowing, eighteen fiats, 7.5 ft. X 3 ft., were 
infested with Phyfophthora Parasitica prior to treatment and seeding. 

One set of three flats was selected as check and the remaining 
five sets of three flats each were treated in the following order : set 
No. 1 three weeks before; set No, 2 two weeks before; set No. 3, 
one week before; set No. 4 at time of sowing; and set No. 5 one 
week after sowing. 

At the end of three weeks after germination the disease had (ap- 
peared in all the flats and, therefore, a second application ’of four 
grams of the dust was made on all flats except the checks. The 
disease continued with great severity. The final observations were 
made two weeks after the second application and seedlings which 
still remained apparently healthy were removed and examined for 
lesions. Only those seedlings showing no lesi'ons were classed as 
healthy. The percentage 'of healthy seedlings in the stand at the 
close of the experiment was as follows: set No. 1: 14.98, set No. 
2: 12.44, set No. 3: 5.35, set No. 4: 11.09, set No. 5: 20.06, and 
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check 2.09. It should be noted that these fibres do not represent 
the percentage of the original population. The figures of healthy 
seedlings on the basis of the latter would have been extraordinarily 
small. 

The results show that there was no effect of time of application 
’of dust on control. An only slightly but not significant favorable 
rfect occurred when the dust ivas applied three weeks before the 
time of seed sowing. From these results it would seem that two 
applications of 4 grams of copper carbonate are not effective in the 
control of damping-'off, a conclusion which is not in .harmony with 
previous results. 

Relations between amotmi of water and effect of treatment. With 
the purpose of determining the relation between different amounts 
of water and the effect of copper carbonate ’on seedlings, twelve flats 
(5 ft. X 3 ft.), protected from the rain by cell-o-glass frames, were 
treated with 3 grams of the dust and watered as follows: 

Flats Nos. 1 & 5 — 1 gallon of water. Morning. 

Flats Nos, 2 & 6 — 1% gallons of water. IMoming. 

Plats Nos. 3 & 7 — 2 gallons of water. Morning. 

Flats Nos. 4 & 8 — 2^4 gallons of water. Morning. 

Flat No. 9 — 1 gallon of w'ater. Morning and afternoon. 

Flats No. 10. — ly^ gallons 'of water. Morning and afternoon. 

Flat No. 11 — 2 gallons of water. Morning and afternoon. 

Flat No. 12 — 2^ gallons of water. Morning and afternoon. 

The quantities of water given are in each case for the entire flat, 
i. e,, foj* 15 square feet of surface. It may be noted that the amount 
of water in the soil at the beginning of the experiment w’as not de- 
termined, but the soil was fairly moist. 

The results may be summarized as follows: 

(a) Better development of seedlings in flats 9 to 12 where two 
waterings were made than in the flats 1-8 (one watering). 

(h) Flat No. 9 with only 'one gallon of water for each applica- 
tion, resulted in less germination and the seedlings made less progress 
thian in any of flats 10, 11, or 12, but the seedlings were healthy. 

(c) Plats 1 and 5 had very few plantlets, but they were healthy. 

(d) Fiat No. 11, two waterings every day, made a slightly better 
^owth than fiats 4 and 8 which received one watering of a little 
Irigher quantity. 

(e) The last and most important — ^there vras no injury from the 
copper carbonate in any of the flats. 
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Field Treatments 

A series of treatments were made under field conditions making: 
applications ’of tlie copper carbonate at the rate of four grams to 
the square foot of bed surface. These trials were conducted on 
various farms of the Cayey—Aibonito tobacco section. In none of 
these was the dust applied before seed so wing*, and always after the 
disease had made its appearance. The seed-beds chosen represent 
conditions of both high and low infection. 

Co7iditions of light infectia^i- Two seed-beds in Aibonito in 
which damping-o'f^ had appeared, were treated in October 1927 with 
the dust at the rate of four gTams to the square foot. The disease 
was e^ddent as small rotted areas here and there. One of the seed- 
beds had an area 'of a little more than 7,000 square feet; while the 
other was of about 4,200 square feet. These treated beds in each case 
were surrounded by other beds Avliieh received no treatment. When 
treatments were made the plants had reached the stage whien leaves 
are the size of a half-dollar. The observations in both trials showed 
that the disease had not been checked and, therefore, a second ap- 
plication, at the same rate as the first was made two weeks later. 

The results at the time when seedlings were transplanted showed 
no benetieial effects of the treatment. A general inspection of the 
series treated with copper carbonate and that without any treatment 
showed many diseased areas in the latter, where seedlings had been 
almost completely destroyed by the disease. On the treated beds 
these diseased areas were less numerous and, seemingly, smaller in 
extent. More definite results were obtained by making counts of 
seedlings removed from portions of the beds in the two series. Two 
contiguous beds, one treated and a cheek, were selected. Starting 
at the lower portion of the seed-bed and about ten feet from the 
end of the bed, a sector three and 'one-half feet wide by two feet in 
depth was marked off. At intervals of 15 feet three other sectors 
were measured in like manner. This was done for both beds, so that 
one sector in the treated bed corresponded to a sector in the check. 
The healthy seedlings existing in the beds at the end of the experi- 
ment were pulled and Counted. The results were as follows: 


Sector 

Treated bed 

Check 

1 

DtCerenee 

1 

2 

638 seedlings 

306 seedlings 

CnO gf w ? in irfrt 

332 seedling 

204 seedlings 

3 

* i-M dCvUiliiga , • » • • • 

617 seedlings 

681 seedlings 

oUo seedlings, . . . 

611 seedlings 

708 seedlings 

4 

6 seedlings 
-27 seedlings 


These differences were studied statistically by Fisher’s method 
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for the determination of significance of differences of means, and odds 
of less than 2 to 8 were found, indicating very insignificant results. 
It must he concluded, then, that the treatment was ineffective. Ob- 
jection may be raised to the value of these results and the conclu- 
sions therefrom, since the 'observations can be regarded as insufficient. 
Yet the odds obtained were so low that had a larger number of ob- 
servations been made, the results would have been found to demon- 
strate ineffective treatment. 

The efficiency of the treatment was, no doubt, infiueneed nega- 
tively by the extremely favorable conditions of atmospheric and soil 
moisture which prevailed, and by the large quantity of seed which 
had been sown (5 lbs. to the acre), which tend to favor the increase, 
spread, and severity of the disease. It may be added that some of 
the chemical may have been washed away by the rains. 

Two other field trials of two four-gram applications were made 
in Cayey, one in the Model Farm and the other in a private farm. 
The treated portion of the first seed-bed was about 2,830 square feet. 
At the time of the first application the seedlings were about three 
weeks old and several areas of the disease had appeared in various 
places. The second application followed the first by ten days. 

Counts were made in the first seed-bed because the disease did 
not spread from the original spots in the treated beds and it was 
thought that the general stand and freedom from lesions was suf- 
ficient to serve as a basis for conclusions on thje effect of the treat- 
ment. The untreated beds suffered severely from the disease and 
no plants were used for planting. This experiment was considered 
a success. 

In the second trial counts were made as described above except 
that sectors were marked off at intervals of 10 feet instead of fifteen 
feet, and eight observations instead of four were made. The results 
expressed as healthy seedlings were as follows: 


Sector 

Treated beds 

Check 

Difference 

T 

232 seedlings 

238 seedlings. . . 

-6 seedlings 

2 . . 

221 seedlings. 

307 seedlings 

-86 seedlings 

3 

532 seedlings 

281 seedlings 

251 seedlir^s 

4 

813 seedlings 

453 seedlings 

360 seedlings 

5 

691 seedlings . . 

503 seedlings 

188 seedlings 

6 

447 seedlings . . . . 

553 seedlings 

-106 seedlings 

7 

559 seedlings . , . . 

564 seedlings .... 

- 6 seedlings 

8 

S37 seedlings — 

684 seedlings. . . , 

153 seedlings 


These differences when studied statistically by Fisher's method 
were found to be insignificant, with odds of Unly slightly over 4 : 1. 
The treatment, according to the results of two expeidments, was 
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unsuccessful while a checking* of the spread of the disease was ob- 
tained in one experiment. Whether the conditions of infestation 
were higher in the check beds of this experiment where Control was 
secured was not determined at the time the experiment \ras begun, 
but the random selection of the beds is in favor of the view that 
this did not happen. It may be concluded that the evidence from 
three field tinals with copper carbonate applied to beds where there 
is slight infestation of the disease agents, shows that the treatment 
is unsuccessful. 

Conditions of heavy infection. A section of a tobacco seed-bed 
(about 6,000 square feet) on a hillside in Cayey, with a severe in- 
fection of damping-off (about 40 per cent of the bed destroyed) was 
dusted with copper carbonate at the rate of four grams per square 
foot of surface. The results w^ere unsatisfactory, probably due to 
the fact that the treatment was made when the disease Avas well ad- 
vanced. It should be added that heavy rains prevailed during the 
time before and after the application of the dust. 

Effect of Copper Carbonate on d-aMping'-off of vegetables 

In the autumn of 1927, twenty-eight six-foot rows of young seed- 
lings of tomato, eggplants, and pepper were found to be affected with 
damping-off, which proved to be caused by P. debaryanum. 

The beds were dusted with, copper carbonate at the rate of 4 
grams per square foot as so'on as the disease was discovered. A 
second application of the dust was made a w^eek after the first. 
Daily observations ^vere made heneefoHh until the time of removal 
of the plants to the field. The disease was checked by the treatment. 

To check up these results, an ex])erimont was planned in beds 
20 ft. X 3 ft. where the soil *was a rich loam which had i^eceived a 
light application of cottonseed meal. The soil was infested wath cul- 
tures of P. debaryanum from tobacco. A week later an aj)plication 
of 4 grams of copper caa*bonate per square foot was well raked into 
the surface soil. Three beds w"ere employed and each was divided 
into three subdivisions wdth partitions which were sunk ten inches 
below the surface of the soil. The middle portion in the outer beds 
(1 and 3) and those on the ends of bed No. 2 were left untreated. 
Eggplant, tomato, and pepper seed was sown in alternate lengthwise 
rows 4 inches apart in all the beds, except the last section of the 
third bed, a week after the treatment was made. The order Of plant- 
ing was tomato, eggplant, pepper ; and the treated bed sections were 
planted first and later the cheeks, so that the rows in one series should 
correspond with those in the other. Thera were a total of eleven 
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rows of tomato aad eggplant and 10 rows of pepper in each series; 
but notes were taken on 10 rows of eacb. The rows in tbe check 
beds were 7 feet long, those in the treated beds, 6.5 feet long; but 
seedlings were thinned out and only 300 of eggplant and 400 of 
pepper and tomato were left in each row. Germination was normal 
in all beds but some of the seedlings in both treated and untreated 
beds showed symptoms of the disease two weeks after germination. 
The disease became m'ore serious and a second application was deemed 
necessary. A week aiter the first symptoms of the disease appeared, 
the second application (4 grams per square foot) was made. The 
disease continued for four days longer w.hen a few seedlings were 
found to show symptoms. A week later no more seedlings were 
found dying. However, in the untreated beds the disease increased 
in severity. Records were taken of the total number of seedlings 
affected by the disease. Pinal obser\’'ations were made when the 
seedlings were of transplanting age. The results are given in the 
following table. 

Table 2 


SHOWING RESULTS OF TREATMENT OF SOIL INFESTED WITH P. dehmyanum WITH 
TWO POUR GRAM APPLICATIONS OF CORONA COPPER CARBONATE 


Bed Number 

Tomato 

Pepper 

Eggplant 

Healthy 

Diseased 

Per cent 
Healthy 

Healthy 

Diseased 

Per cent 
Healthy 

Healthy 

Diseased 

Per cent 
Healthy 

1 Treated , . 

1,011 

189 

84 25 

1,107 

93 

92 25 

574 

26 

95.67 

2 Check .... 

75 

1,125 

6 25 

255 

945 

21 25 

136 

464 

22.67 

3 Treated . . . 

1, 116 1 

84 

93 0 

714 

86 

89.25 

804 

96 

89.33 

4 Check 

93 

1,107 

7 76 

94 

706 

11.75 

114 

786 

12.67 

5 Treated 

654 

146 

81 75 

1, 155 

45 

96 25 

777 

123 

86 33 

6 Check 

86 

714 

10 75 

213 1 

887 

17,75 

19S 

702 

22.00 

7 Treated 

602 

198 

75 25 

782 

18 1 

97.75 

552 

48 

92.00 

8 Check.. 

34 

766 

4.25 

162 

638 ; 

20 25 

154 

446 

25.67 


In order to studj^ the significance of the differences between 
treated and check beds the results expressed in j)ercentages were 
paired so that a comparison was established between tomato from 
the treated beds and tomato from the checks; the same for pepper 
and for eggplant. Such a study showed that the differences were 
highly significant, the odds for tomato being well above 4999 : 1, for 
pepper over 9999 : 1, and for eggplant nearly 9999 : 1, when Student’s 
method was employed. It can be safely concluded from the above 
data that two applications of 4 grams 'of copper carbonate applied 
as described above, will control PytMum debaryamm on tomato, pep- 
per and eggplant. 

That this^ treatment was more successful than those on tobacco 
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may be attributed to the less crowded Conditions in the beds with 
the vegetables. In the latter the sun’s rays reach down to the soil 
at least during the early susceptible stages of the development of 
the plant and help in drying up the surface layer. This drying up 
probably also is a factor in disinfestation. 

Copper stereate 

An experiment was carried out to determine the effect of copper 
stereate on the control of damping-off. Of fifteen fiats (2% ft. X 3 
ft.) ; five were infested with oatmeal agar mass cultures of P 1, five 
with P 2, and five udth,P 3. One flat of each set was left as a check. 
The remaining four flats of each set were treated one each with 1, 
2, 4, and 8 grams of the chemical per square foot, respectively. ' The 
seed was sowed a week later. Two weeks a t‘ter germination daiiiiiing- 

had started in all the flats and therefore a second application was 
made, 

Wlien final notes were taken it was plain that the treatment had 
been ineffective in controlling P. Panmtica (P 1 and P 3) while 
apparently some control of P. deharyamim (P 2) as suggested by 
healthy seedlings, had been obtained when two applications of 8 
grams per square foot had been applied. 

A second experiment tvas conducted in which P. debaryanum (P 
2) alone seiwed as the damping-off j)athogene. Three beds 20 ft. X 
3 ft., were emploj^ed, of which tw’'o w-ere treated with copper stereate 
at the rate of 8 grams ]ier square foot and the third was left as a 
check. The seed was sow’ed a "week after the application. Symptoms 
of the disease w'ere evident ten days after germination, when a second 
similar application w'a.s made. The disease continued unchecked in 
all the beds and extended to the majority 'of the seedlings before 
these had reached transplanting age. 

It is concluded that copper stereate is ineffective in the control 
of the disease. 

Uspiiliin 

It was felt that treatment with organic mercury compounds might 
prove advantageous. Several experiments were made with Uspulun 
solutions of different concentrations. 

In the first experiment three sets of five flats (2% ft. X 3 ft.) 
were employed. The soil was infested with P 1, P 2, and P 3 iso- 
lates respectively. One flat from each set was selected as a check 
and the remaining treated each with the following concentrations 
of Uspulun: 1-300, 1-600, 1-1200 and 1-2400, one week before seed 
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sowing. The solutions were added in sufficient quantity to soak the 
soil. 

Germination was normal in all flats except those treated with 
the 1-300 solution in which injury to the seedlings was very evident. 

Symptoms of the disease appeared in ail flats at an early stage 
and destruction was complete by the third week in all fiats treated 
with the 1-200 and 1-2400 solutions. A second application was made 
on the 1-300 and 1-600 flats and this was followed ten days later 
by a third application. The disease continued unchecked. 

The second and third 1-300 applications were injurious to the 
foliage. The results of this experiment showed that even three ap- 
plications of a 1-300 Uspulun solution do not control tobacco damp- 
ing-oiff. 

A sec'ond experiment was devised with a 1-400 solution, using 
different quantities per square foot of surface. Four beds (20 ft. X 
3 ft.) previously infested with cultures of the pathogenes, were treated 
a week before seed sowing and with a 1-400 solution, one each with 

V 2 j and one gallon per square foot, respectively, and the fourth 
was left as a check. 

Germination was perfect in all the beds except that receiving the 

1 gallon application, in which very few seedlings developed. The 
disease appeared in the beds and therefore a second application was 
made the third week after germination. This did not check the 
spread of the disease so that at the close 'of the experiment, three 
weeks after the second treatment, nearly all the plants had died. 
(See plate XXXII.) 

It may be concluded that a 1-400 Uspulun solution at the rate 
of 1 gallon per square foot is injurious to seed germination, while 
at the rate of or % of a gallon it is effective in ePntrolling the 
disease. 

Bayer dvM 

A preliminary experiment was started with Bayer dust, an or- 
ganic mercuiy compound. Four sets of five flats (2% ft. X 3 ft.) 
were infested with Pythium and Phytophthora cultures one each with 
P 1, P 2, P 3, P 10 and P 13. In each set one flat was treated with 
Bayer dust at the rate of % gram, ’one with 1 gram, another with 

2 grams and the fourth with 4 grams per square foot, while the 
fifth was left as a check. The seed was sown a week after treatment. 

Germination was normal in all the flats. The first symptoms of 
the disease appeared three weeks after germination in all flats. A 
second application was then made. 
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The results at the termination of the experiment six weeks after 
germination, showed that Bayer dust was effective in the control of 
damping-off even when as many as two applications of four grams 
per square foot were employed. 

The ineffectiveness of this treatment was further shown in an 
experiment with two fonr-gram applications of the dust. The beds 
used were 20 feet X 3 feet and infested with a mixture 'of oatmeal 
agar cultures of P. deiaryanum and F. Pdrasiiica* The first appli- 
cation was made a "week before sowing the seed and the second was 
made two weeks after germination. Three beds were treated and one 
was left as a check. The results showed a complete destruction of 
the seedlings in the check as well as in the two treated beds. (See 
plate XXXIII.) 

In order to determine if seedlings could be better protected by 
applications after germination only, the preceding experiment was 
duplicated using this time the 4 gram treatment only and making 
two ai>plieations, one a week after germination and the other fol- 
lowing the first by 10 days. 

At the close of the experiment n'o significant difference between 
treated and e.heck flats could be found, indicating the non-effective- 
ness of the Bayer dust. 

Copper sulphate 

Three beds (20 ft. X 3 ft.) were infested with a mixture of oat- 
meal agar cultures of P 1, P 2 and P 3 and after a week treated 
as follows: one with a solution of 2 pounds of copper sulphate in 
25 gallons of water, the second with 2.5 pounds in 25 gallons, and 
the third was left as a check. The third bed was located between 
the first and second. The rate of application in the two cases was 
1 gallon per square foot. Seed was sown & week after application. 

Two weeks after germination there was a general occurrence of 
damping-off in all the beds and the disease continued until only a 
few scattered plants were left. This indicates the failure of copper 
sulphate at those concentrations to eradicate the damping-oiff fungi. 

Copper fluosiUcate^ 

Four beds (20ft. X 3 ft.) were prepared as in preceding ex- 
periments and infested with a mixture of cultures of F. deharyOnum 
and P. Parasitica. Three were treated one each with 2, 3 and 4 
grams of the dust, respectively, per square foot Tte fourth bed 
was kept as a check. Seed was sown ten days after treatment. 

*The copper floosilicate compound used in this experiment is not manufactured any 
lon^r. 
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A second application of the dust was made three weeks after 
germination when it was clear that the disease was making headway 
in all the beds. The dust from the second treatment produced a 
burning of the foliage of a large number of seedlings but checked 
the disease in the beds receiving three and four-gram aiDplieations. 
(See plate XXXIV.) 

In conclusion, it may be said that copper iiuosilicate did not 
have a deleterious effect on the germinating seedlings. When applied 
after germination it burned the foliage of the plantlets. Two ap- 
plications of 2 gi’ams per square foot were not enough to control 
the disease. Two applications each of 3 and 4 grams of the chem- 
ical, one a week before sowing the seed, the other four weeks after 
seed sowing gave good control. 

Aceiic acid 

Three beds (20 ft. >: 3 ft.), wiiere tobacco seedlings had died 
from damping-off, w^ere treated as follows: No. 1 with one per cent 
acetic acid, and No. 2 with 1.2 per cent acetic acid, both at the rate 
of one-half gallon per square foot, while the third bed remained un- 
treated. The concentrations used here are those used by Doran (13) 
and which he gives as resulting in good control of the damping-off 
of tobacco. 

The seed was sowm ten days after treatment. 

The observations made after germination showed that the disease 
appeared twelve days after germination and progressed rapidly until 
the experiment was terminated when it had spread completely over 
all the seedlings as in the case of the check bed. The failure of acetic 
acid to contix)! the disease In Puerto Bico under conditions of high 
infestation is clear. 

Bordeaux mixture 

Since Bordeaux mixture had been reported as giving good con- 
trol in Puerto Rico and Cuba it was deemed desirable to make tests 
with it under controlled conditions. For this purpose three of the 
c'ommon formulas were used, namely, the 3-3-50, 4-4-50, and 5-5-50. 
Eight beds (20 ft. X 3 ft.) which %vere heavily infested with cul- 
tures of the pathogenes were treated, two each with each formula 
and the remaining two were left untreated. The rate of application 
was one-half gallon per square foot. Seed was sowm a w^eek after 
the treatment. 

Germination was excellent in all beds. Two days after germi- 
nation a few small areas of the disease w^ere observed, and then a 
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Second application at the same rate and formula as the first was made 
on all the treated beds. 

The results show complete damping-off of seedlings in the check 
beds, about 25 per cent infection in the 3-3-50 beds and about 5 per 
cent infection in the -l-tlr-SO and about 5 per cent in the 5-5-60 beds. 
(See plates XXXV and XXXVI.) 

From these results it may be concluded that two applications of 
4r-4^50 or 5-5-50 Bordeaux mixture, at the rate of V 2 gallon per 
application ] 3 er square foot, serve as good px’oteetants against damp- 
ing-o'ff. These applications should be made one before sowing the 
seed and the other ten to fourteen days after germination. 

A further test was made with Bordeaux mixture ( 4-4-50), on 
five beds on which the disease had appeared. Thie diseased areas 
were treated with 1-30 formaldehyde and then the first application 
of the bordeaux mixture was made at the rate given in the preceding 
experiment. The disease continued to spread over the beds so that 
a second application was made two weeks later. 

These beds were exposed to hea^y rains so that some of the mix- 
ture was undoubtedly washed away. 

The results showed that the disease was not completely checked 
by the two treatments but the treated beds showed a great im- 
provement over the surrounding untreated beds where all the plants 
were affected. 

It may be concluded from these results that applications of 
Bordeaux mixture (4-4-50) after the disease has made its app’earance 
in a seed-bed do not check completely any further spread though 
it reduces the amount of disease. 

Injury from copper fmicricides 

In an experiment made in 1927 on beds in the field, wdiere a crop 
of tobacco seedlings had previously been grown, it was found that 
injury resulted from an application of cooper carbonate. This is 
the first case of injuxy from this compound in any of our experi- 
ments. Six beds (120 ft. X 4 ft.) had been treated with the dust at 
the rate of four gx’ams per square foot, one week before seed sowing. 
The beds were well watered during all the time the experiment lasted. 
It should be added that the neighboring beds, making a total of about 
one acre, were treated with 1-50 formaldehyde at the usual rate. 

The injury in the copper carbonate-treated beds was manifested 
in much delayed germination and the few seedlings that developed 
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were stunted and yellow. No injury resulted from the formaldehyde 
treatment under the same conditions. 

The injury of the compound was not due to a too heavy applica- 
tion since it was the same as employed in all previous ’ experiments 
with the same dust, in which no injury ever resulted. It can not 
be attributed to dryness since the beds were liberally watered twice 
a day. . 

An experiment was planned in 1928 in order to find out whether 
such deleterious action could be prevented. The conditions of the 
preceding experiment were duplicated as nearly as possible. A seed- 
bed, on the same kind of soil (a heavy ioam), which was growing a 
crop of tobacco seedlings was selected. It vras assumed that the 
injury occurred either because too much copper became soluble or 
because some compound or substance was formed on these soils which 
was injurious to germination. The beds were cleaned in December, 
the s’oil reworked, and an application of a 6-7-8 fertilizer (nitrogen 
in the form of sulphate of ammonia and cottonseed meal) applied. 

Besides copper carbonate, Bordeaux mixture was also used in the 
experiment. As cheeks to the copper disinfestants, acetic acid and 
formaldehyde were employed, the latter because no injury had fol- 
lowed this treatment on the same soil where copper carbonate had 
been injurious and the former because 'of the change in soil reaction 
which would be expected with its use. Charcoal was used as an 
absorbent. 

The beds were 40 ft X 4 ft. and they were protected from insola- 
tion by a cheese-cloth shade. T.here was very little rain during the 
time the experiment was in progress so that it may be said that all 
the beds alike received moderate amount of water. Watering was 
done once a day, in the morning. Soil samples for the deteimina- 
tion of active acidity were taken a week before the application 'of 
the fungicides and again at the time injuiy first appeared in some 
of the beds. 

The charcoal used in the experiment was very finely ground; it 
was applied at the rate of 1 ounce per square foot of surface on 
January 8. The disinfestants were applied January 11 at the fol- 
lowing rates per square foot; copper carbonate, four grams; Bor- 
deaux mixture (4-^50), % gallon; acetic acid (1.2 per cent), % 
gallon; and formaldehyde (1-50), y% gallon. Both the charcoal and 
the copper carbonate were incorporated by raking them well into 
the loose surface soil The liquid solutions were applied with sprink- 
ling cans. 
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The seed was sown in all beds January 24, 1929, The arrange- 
ment of beds, treatments, and results appear on Table 3. 

Table i 

SHOWING EFFECTS OF CHARCOAL ON COPPER CARBONATE AND BORDEAUX 
MIXTURE - TREATED BEDS; ALSO EFFECT OF ACETIC ACID AND FOR- 
MALDEHYDE, SOIL OF OLD BEDS 


Beds 

Treatment 

Results 

L. 

Check 

Normal development 

2, S . . 

Charcoal alone 

Normal development, slightly lower than cheek 

4, 5, 6 

Copper carbonate plus charcoal 

Yellowing of seedlings, about 2.5 per cent of plants- 

7, 8, 9, . 

Copper carbonate alone ; 

Yellowing of seedlings, about 23 per cent of plants 

10,11.. . 

Cheeks 

Normal development 

12,13,14 . 

Bordeaux. (4-4-50) plus charcoal 

Slierht yellowing on about .5 per cent, of plants 

15, 1C, 17 . 

Bordeaux (4-4-50) alone 

Slight yellowing on about 5 per cent of plants 

18, 19 

Checks 

Normal development 

20, 21 . 

Acetic acid (L2‘'*) plus charcoal 

Normal development, like checks 

22, 23 i 

Acetic acid (1 2"r) nkme 

Normal development, growth more rapid than in 
check 

24 . . 

Check . 

Normal development 

25,26 . 

Formaldehyde plus charcoal 

Normal development 

27, 2S 

Formaldehyde alone 

Normal development, more rapid than in checks; 
.similar to beds tieatetl with acetic acid 

29,30 . 

Charcoal alone 

Normal development, slightly slower than checks 

31 

Check 

Normal development 


It is plain that charcoal did not prevent the injurious action of 
copper carbonate and Bordeaux mixture. The fact that Bordeaux 
mixture was also injurious to seedlings groAvn under the same con- 
ditions as those of beds ti*eated with copper carbonate or with no 
treatment at all, seems to indicate that copper is the toxic agent* 
Beds treated with formaldehyde and those with acetic acid were not 
only normal but the stand of seedlings and rapidity of growth sur- 
passed that ot the non-treated beds. Development in the beds treated 
with charcoal alone was slightly slower than that of the non-treated 
beds. This action of the charcoal was evident when beds treated 
with acetic acid or formaldehyde, with and without charcoal were 
compared. Growth was mueli more rapid Avhere charcoal was not 
used. 

It seems likely that the cause of the injury by the eo])per coin- 
p’ounds can be attributed to some chemical reaction with the soiL 
The object of this experiment has not been to determine, through 
the proper chemical procedure, the real nature of the toxicity in 
question. Therefore, we shall point out only the probable eau^ or 
causes which the results in table 3 suggest. The favorable effect Of 
formaldehyde and acetic acid as contrasted with the rather injurious 
tendency of copper carbonate and Bordeaux mixture, suggests that 
the latter treatments have alike induced a certain reaction to which 
may be attributed the injury produced on seedlings. The pH reac- 
tion of the soil may directly have little to do with these results. 
On discussing the general effect Of the various treatments we can 
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draw the following considerations. The disinfesting action of for- 
maldehyde and acetic acid is only temporary. Therefore, as they 
do not prevent secondary infestations their nse is undesirable. It 
is obvious that the beneficial soil flora will regain its predominance 
without much difficulty. On the other hand, the disinfesting prop- 
erties of copper carbonate and Bordeaux mixture are more lasting 
and it may be possible that the nitrifying organisms in the soil may 
cease to increase in numbers and their action be reduced. Were 
this to occur the whole question might be referred to nitrification. 
The condition of the seedlings would suggest starvation of some kind. 
Now, according to tliis assumption, the injury in the beds treated 
with the copper compounds occurs because nitrification is prevented. 
In those not so treated or where either acetic acid or formaldehyde 
were applied, nitrification proceeded after the treatment. That this 
injury does not occur in new land or in soils not previously grow- 
ing a tobacco seed-bed, may be given further in support of this as- 
sumption. A soil in which a tobacco seed-bed has been growing is 
almost depleted of its nitrates as evidenced from the failure of a 
second crop immediately following the first. The success of the sec- 
ond seed-bed, then, depends entirely on the nutrients rendered avail- 
able during the time it is in progress. If any difficulty arises 
whereby these nutrients are prevented from being incorporated in 
an available form, the failure of the crop may be expected. 

In an experiment conducted in flats in the greenhouse in the fall 
of 1931 injury from Bordeaux mixture was again observed. Two 
flats were sprayed weekly for three weeks with a sodium nitrate so- 
lution (1 ounce to 1 gallon). The majority of the seedlings recov- 
ered and made normal growth. No further experiments were carried 
out and these results must, therefore, stand only as a suggestion for 
more controlled experiments. 

In connection with injury resulting from copper it may be added 
here that Mme. Vladimirskaya (30) in studies on the action of va- 
rious methods of soil disinfestation upon the physical and chemical 
constitution of the soil, found that among other substances copper 
carbonate had a deleterious effect on nitrification. She further found 
that formaldehyde at first suppressed hut later stimulated the devel- 
opment of the nitrifying flora of the soil. Our results and obser- 
vations appear to be in line with her results. 

Summing up, in our opinion it may happen that the fertilizer 
added to a soil which is later treated with a disinfestant "at lasting 
effect, is not rendered available and therefore the seedlings can make 
no use of it. 
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Effect of cultivation 

It was thought that constant cultivation for a period of five or 
six months miglit reduce tlie amount 'of infestation in a soil. If 
possible tliis would be a practical means of eradication which farm- 
ers in Puerto Itico would not hesitate in putting into effect. 

An experiment was started in 1928 with a view of ascertaining 
the effect of cultivation. Two beds, where some chemical treatments 
had been unsuccessful, were chosen because these were known to be 
heavily infested. In one of the beds subdivided into three sections, 
copper sulfate and Uspulun solutions had failed to control the dis- 
ease and in the second bed Bayer dust and mercuric chloride had 
been unsuccessful in experiments which lasted until March 26. A 
third bed which had had damping-off all the time was selected as a 
check. The size of the beds was 20 ft. X 3 ft. 

This experiment was begun on April 15. The three beds were 
sown on that date, because we wanted to know the degree ocE infes- 
tation of the beds at the time the experiment was commenced. The 
germination in the beds was excellent but damping-off began to ap- 
pear on the young seedlings soon after they emerged. All the seed- 
lings had been killed by May 10, when two of the beds were weeded 
and the soil loosened up weU with a spade and rake. The third bed 
was left unweeded throughout the time the experiment lasted. The 
two treated beds were weeded twice a month when the soil was again 
loosened up. This continued until Nov. 15, when the check bed was 
also weeded and the soil put in shape for the sowing of the seed. 
There was good germination in all the beds. Damping-o'ff appeared 
in the three beds simultaneously on Nov. 26, and spread very rapidly. 
On Dee. 6 more than 76 per cent of seedlings had been killed in each 
of the three beds and destruction was complete by Dec. 10. 

The results sliow that about six months of constant cultivation of 
an infested soil does not reduce the amount of infestation of the 
damping-off pathogenes. 

To test whether the treatment Would be efficacious over a period 
longer than six months, the same beds were similarly treated from 
Dec. 10, 1928 to Dec. 10, 1929. The seed was again sown. The 
disease appeared again. When the experiment was closed, i. e., when 
plants were of transplanting size, not less than 60-70 per cent of 
the stand had been destroyed by the disease, which shows that even 
a year of continuous cultivation fails to eradicate the disease. 

This experiment was not conducted over a longer period because 
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it TOS realized tliat even one year of sueh a treatment would be 
hig'hly impractical in Puerto Rico. 

Protection 

The experimental part on protection has been given with that 
on eradication. In tobacco damping-off, it appears that a definite, 
clearly cut line cannot be clra-wn between protection and eradication. 
They are, in our minds so linked to each other that a discussion of 
the data separately would detract very much from the value and 
meaning of the same. 

With the eradication of the damping-off pathogenes naturally 
goes the destruction of the majority of the organisms constituting 
the soil flora, thus breaking the equilibrium which must normally 
exist among these soil inhabitants. A reinfestation by the pathogenes 
causing damping-off may rapidly gain a foothold in the new habitat, 
the fungi spreading ivith much rapidity. Tobacco seedlings, under 
the conditions of moisture and temperature characteristic 'of those 
overcrowded plant populations, and with their high susceptibility of- 
fer these pathogenes the most favorable abode. It is clear that some 
means of insuring the best development of the seedlings must be 
provided. A barrier, therefore, must be erected between the suscep- 
tible plant parts (leaf, stem, and x*oots of seedlings) and the parasite. 
This may consist of some substance which when applied to the parts 
susceptible of penetration wfiJl Ml] the inoculum. Such a substance 
may also be applied to the environment where the pathogene is har- 
bored or where it may extend into, checking its progress there. This 
aim might also be attained by modifying other external conditions 
or factors which influence the development, spread and severity of 
the disease. 

Methods of protection to follow those of eradication have already 
been discussed in relation to the disinfestation experiments. It was 
found that copper dusts or compounds when applied to the soil and 
plants will protect the latter considerably from new attacks. The 
best methods of control are those which c'om,bine the means whei^eby 
the amount of inoculum in the soil is reduced to the minimum and 
which insures a relative amount of protection thereafter. 

A discussion of other protective measures for seed-beds against 
damping-off may be found in the literature. The application of a 
layer of dry or hot sand to the surface of the beds after the seed 
is sown will give good results in connection with the damping-off of 
other seedlings like citrus and vegetable garden crops; but with to- 
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baeco, the seed of which is very small, it will probably be inappli- 
cable, aside from being too costly on a large scale. It seems that 
the avoidance of organic matter, especially fresh barnyard manure, 
will do much good in preventing the disease. Yet a clean bed when 
enriched by the addition of uninfested manure will be as safe as 
any other soil, and, besides, will give strong, rapidly developing 
plants. Any uninfested seed-bed may be protected from infestation 
by digging a wide trench or ditch on all sides and especially on 
that side from which, the drainage water is expected to run. This 
ditch must be wide and deep enough to take care of all the super- 
fluous surface water during heavy rains. It should drain away from 
the seed-bed, and under no circumstances should lateral ditches be 
allowed to drain through the beds. 

Great damages will be prevented sometimes by clean and careful 
culture. Weeding should be done as carefully as possible. T.here 
is often more harm resulting from careless weeding than the good 
which should follow the removal of the weeds. Before proceeding 
to weed a field a careful inspection of the bed should be made and 
wherever symptoms of the disease are detected the diseased areas 
should be drenched with a 1-30 formaldehyde solution. This done, 
the beds may be weeded without danger, unless the pathogenes have 
already spread too far away from the treated areas at the time these 
were detected. It is always a good practice to apply the disinfestant 
even beyond the zones of infection. Persons handling diseased plants 
should wash their .hands in a disinfecting solution, then in water 
before going into healthy beds. Any tools used in such beds should 
be sterilized in a formaldehyde solution before using them in other 
beds. Wet, low places in seed-beds are usually a source of inoeula. 
The disease will first appear .here and the inoculum is then trans- 
ported by the many agents into other beds. All such wet spots should 
he avoided when looking for a suitable site for the beds. When they 
cannot be avoided they should be drained well and the drainage 
ditch should empty into the outside. Pools of water should not be 
allowed to form in the ditches because they are ’often the sources of 
inoeula. 

Summary 

1. Damping-ofi* of tobacco is a very severe disease in Puerto Rico. 

2. The disease is caused by Pyihium deharyanum and Phytoph- 
. thora Par<mUoa var, mcoiimae. 

3. The agents of transportation of the fungus are water currents, 
laborers, animals, burroiving insects, etc. 
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4. Leaves are infected by zoospores of Phy, Parasitica var. nico^ 
tianae but apparently n’ot by those of P. delaryamim. 

5. Environmental conditions are important factors influencing the 
spread and severity of the disease. The disease seems to be equally 
severe during all seasons provided the proper moisture relations are 
maintained. Organic manures seem to influence favorably the inci- 
dence of the disease. The disease is severe on thickly-sowed beds. 

6. Control of damping-off of tobacco is today one of the most 
serious problems with Puerto Rico tobacco growers. 

7. When the disease appears in small areas only, it may be checked 
by drenching these with a 1-30 formaldehyde solution. 

8. Soil disinfestation by means of steam or with formaldehyde 
does not seem to be practicable imder Puerto Rican conditions. 

9. Phy. Parasitica var. nicotianae is probably slightly less sus- 
ceptible to the sterilizing action of formaldehyde than P. dehary- 
<mum, 

10. Mercury compounds have been found injurious to tobacco 
seedlings, and ineffective against the damping-off patliogenes. 

11. In preliminary trials two applications 'of Corona Copper car- 
bonate of four grams per square foot, before seed sowing, and at 
the same rate a week after germination, were fairly effective. 

Two applications of copper carbonate in the field did not give 
e^ffective control probably due to the heavy rains and to overcrowd- 
ing of the seedlings. Two late applications of copper carbonate on 
heavilj" infected beds were unsuccessful. Two 4-gram applications of 
copper carbonate resulted in good control of the damping-off of to- 
mato, pepper, and eggplant. 

12. Copper stereate, in two applications of 4 grams each, seemed 
to control P. deharyamm but did not have any effect on Phy. Para- 
sitica var. nicotianae. 

13. Bayer dust and Uspulun were injurious when applied to the 
foliage and proved to be ineffective in the control of the disease. 

14. Copper sulfate s:olutions (4 and 5 pounds to 50 gallons), ap- 
plied at the rate of % gallon per square foot before sowing the seed 
were ineffective. 

15. Effectiveness of copper fluosilicate is doubtful. 

16. Acetic acid does not control the disease under conditions of 
high infection. 

17. Twt) applications of 4-4-50 and 5-5-50 Bordeaux mixture at 
tile rate of gallon per square foot, one before sowing the seed 
and the other a week after germination, were effective in controlling 
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damping-off. The treatment was not very successful when applied 
to beds in the field in which the disease had made its appearance, 

18. Injury to seedlings resulted when copper carbonate was ap~- 
plied to a tobacco seed-bed on the site of an old bed. It was proved 
by experiment that the injury was not due to dryness. Soil reac- 
tion appears to have little to do as a direct cause of the injurious 
action. No injurious action of formaldehyde or acetic acid was found 
under similar conditions. Charcoal was not effective in preventing 
injury from the copper compounds. Recovery from injury resulted 
in one case when a sodium nitrate solution was applied. It is sug- 
gested that the injurious action is connected with nitrification which 
would be hindered by the lasting effect of the copper treatments. 

19. Continuous cultivation of infested soils for periods of six to 
twelve months does not eradicate the disease. 
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Explanation of Plates 

Plate XXVII. Healthy tobaeo seedlings. 

Plate XXVIII. Tobacco seedlings showing lesions produced by in- 
fection with Phythmm delaryanvm. Note that they are confined 
to the region of the stem at the soil surface. 

Plate XXIX. Tobacco seedlings infected TOth Phytophthora Parasi- 
tica, Note that the lesions may occur higher up the stem than 
the surface of the soil. 

Plate XXX. Bed treated with four grains of copper carbonate (Co- 
rona) at the time of seeding and two weeks after germination. 

Pate XXXI. Another bed treated with four grams of Corona cop- 
per arbonate a week before seeding and two weeks after germina- 
tion. 

Plate XXXII. Bed treated a week before sowing seed with a 1-400 
Uspulun solution at the rate of i)ne-half gallon per square foot 
of surface. 

Plate XXXIII. Bed treated a week before sowing the seed, with 
Bayer dust at the rate of 2 ounces per square yard. Note the 
complete destruction of seedlings with only a few at the lower 
corners surviving. 

Plate XXXIV- An application of four grams of copper fiousilicate 
made after the appearance of the disease resulted in good con- 
trol though in injury to many seedlings. 

Plate XXXV. Two applications of Bordeaux mixture (4r-4-50) at 
the rate of one-half gallon per square foot, one at the time of 
seeding, the other tw'o weeks after germination. Note the stand 
and vigor of the seedlings, 

Plate XXXVI. Two applications of 5—5—50 Bordeaux naixture, one 
^ the time of seeding, the other two weeks after germination, 
supplication, one-half gallon per square foot of surface. 

Plate XXXVII. An infested bed from the checks. Note the almost 
complete destruction of seedlings. The majority of the sellings 
snowied infection at the time the photograph was taken. 
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A NEW FROG PROM THE VIRGIN ISLANDS, 

Chapman Grant, Major, U. 8. Army. 

A recent ten-day collecting trip to St. Thomas, St. John, St. James 
and adjacent keys developed several new locality records and one 
new frog which may be called: 

Eleutherodactylus cochranae sp. nov. 

Type No. 5659. Chapman Grant Collection, 14 April, 1932, St. John 
Island, V. I. ; collector, Chapman Grant. 

Diagnosis; Distingnished from the other West Indian Eleutherodac- 
tylus by practical absence of vomerine teeth; short obtuse snout; 
small size of ear and its nearness to eye. 

Habitat: St. John and Uassel Island, St. Thomas. Found in the 
axils of .Bromeliads. 

Proportions: Slender, medium size, 20 nun. 

Description of Co-types; Habitus average, head slightly wider than 
body, eyes medium; limbs medium, relatively short, heels overlap- 
ping when logs are placed at right angles to the body ; length vent 
to heel equal to about vent to posterior part of eyes. Vomeinne 
teeth almost wanting. Tongue large, oval, not notched behind, free 
about half its length. Nostrils prominent, much closer to tip o£ 
snout than to eye ; eanthus rostralis not distinct, loreal area sloping, 
longitudinally concave, indistinct because of warty skin in this area; 
snout short and obtuse; distance between orbits about % vridth o? 
eye and about equal to eye to half way between nostril and snout; 
eye medium but equal to distance eye to snout; tympanum small, 
not distinct above, about % diameter of eye and nearly adjoins the 
orbit; fingers free with medium discs graduated, smallest on first 
finger; area of disc on fourth finger twice that of first; toes with 
medium discs, fourth and fifth decidedly larger than other three; 
no webs; tubercles small. Skin coarsely granular on belly which 
bears a disc, and on lower aspect of thighs; raised line from snout 
to vent, large warts on head and, eyelids symmetrically placed and, 
about five rows warts along dorsum; largest toe disc almost equal 
to tympanum in area and slightly larger than largest finger disc. 
Color am4 nwrhmgs: Above generally grayish brown with a com- 
plicated dark brown pattern, resembling the outstretched skin of a 
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wolf; usually a dark stripe from eye, over tympanum and front leg; 
rear aspect of thigh and lower surface of tibio-larsal joint elear seal 
brown. Below light Avith fine brown specks on throat and thigh':, 
)>elly nearly clear. 

Measurements of type, which is an average adult: snout to vent 21 
mm.; Avidth of head 8 mm.; snout to posterior edge of tympanum 
8 mm.; leg from vent 26 mm.; foreleg from a.Killa 12 mm.; hind 
foot 10.5 mm. 

This species is found in the axils of tree-inliabiting Hronoeliads. 
Thirty or more individuals sometimes being found in one plant. A 
very few- E. antillenm were found with these on St. John but none 
on Hassel Island. This species has certain resemblances to E. an- 
tillensis^ but many E. antillcnds smaller than m,any of tin* present 
species had their own characteristics well marked. There seem to be 
many constant differences but the granulation of the lower side h 
similar. 

I submitted this question to Miss Cochran who writes under date 

of July 12, 1932, ‘‘ is certainly not the young of antillensis. 

It has no Avell marked canthus rostralis, its snout is shoi*t,er, its ear 
is considerably nearer to the eye, it has practically no vomerine teeth, 
and it has no well-marked black reticulations behind the femur — ^in 
all of Avhieh characters it is decidedly different from AnUUensis^ \ 

The voice of this species Avas not heard. 

Remarks: Specimens taken, St. John, 210; Ilassei Island, 45. 

Named in honor of Doris M. Cochran. 

This frog bears a superficial resemblance to E, grylhis of Puerto 
Rico in color and markings, but the head is wider in proporl/ion. 



NOTES ON THE BOAS OP PUERTO RIOO AND MONA 

Chapman Grant, Major, V. S. Army. 

The two species herein, treated seem very dift'erent in general as- 
pect but show considerable similarity in squamation. The markings 
are really the surest and easiest means of identification, since most 
scale-counts overlap. 

Dorsal spots neck to vent 70-80 — Epiorates inomatus. 

Dorsal spots neck to vent 51-60 — Epiorates monensis. 

The postoculars ol E. inomatus are 4 or rarely 3. Oi E. monensis 
7 or rarely 6. 

Epiorates inornatas (Reinhardt) 

Very few specimens of this species have been preserved in collec- 
tions, there being only about half a dozen in the United States. 
Stejneger describes the type and variations in a scholarly manner 
in “The Herpetology of Porto Rico”. To his description is added 
the fact that the lining of the mouth and the tongue are black and 
the eyes of the young are bronze color. 

The first specimen of my collection came fi'om high up on Lu- 
quillo mountain. It is dark and of so uniform a color that the; 
dorsal spots cannot be counted. Length 6'. The next two specimens 
were from the headwaters of the Miameyes River. Taken May 17, 
1931. They mated the same day while being transported in a bos. 
They would not eat, although a roomy cage with shelter was pro- 
vided. Every imaginable food was offered them — small, live rabbits, 
small live chickens, live AnoUs, cockroaches, milk, meat, fruit, eggs, 
etc. Finally they assimilated beef when force-fed. Upon being 
killed, July .20, 1931, the female was found to contain 32 embryos in 
capsules 54 X 30 mm. The embryo being 90 mm. long, the body 
4 mm. wide, the head like a bird’s, almost spherical and about 6 mm. 
in diameter, the eye 3 mm. in diameter, pigmented. The markings 
on these two adults are very clear, there being about 73 dorsal spots, 
decidedly and clearly outlined with very dark brown, the center light 
walnut color but darker than the brown body color. Length 5'9" 
and 6' respectively. Another specimen from near the City of Eio 
Piedras 2'lOyz" long is a light tan color. In distinction to all other 
specimens seen the dorsal spots, 78 in number, are lighter instead 
of darker than the body color, with a suggestion of a darker border., 
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Hence, light instead of dark spots are counted on this specimen. A 
postocular dark line is prominent in this specimen. The hfth speci- 
men, 370 mm. long, is one of a litter of 18, of which more may 
have escaped un-noticed, horn in captivity at Rio Piedras, in the 
possession of Mrs. T. J. Haydon. Slie liad no success in feeding 
the young which all escaped or starved. It is impossible to count 
accurately the dark spots on this specimen because they are so broken 
up, but there appear to be about 70. One of her adults constricted 
a guinea pig but would not swallow it. 

This boa appears to be entirely inoffensive and strikes only when 
hurt. On the defensive, it frequently ties itself into a ball with tJie 
head entirely hidden within the folds of the body. It hisses loudly 
and can strike with open mouth about one half the length of the 
body from a gathered position. It does not ‘‘coil’’. 

I have measured several skins and several poorly mounted and 
alcoholic specimens and find none over 6' 6" long, although stories 
persist of larger specimens. 

This snake is partly arboreal, being frequently found in treU. 
When disturbed, it descends and enters a hole at the base of the tree 
or makes for rocky places. It is apparently a nocturnal feeder but 
• basks in the early sun before retiring to its lair. The lairs may be 
distinguished by the strong odor. 

Amaral (1) has synonymized this species with E, stiiflavm Stej- 
neger. Stull (2) makes the following remarks: “Doctor Amaral 
has obviously treated the South American members of this group, 
with which he is thoroughly familiar and of which he has examined 
large series of specimens, in a manner quite different from his hand- 
ling of the West Indian forms, which are almost entirely unreo- 
resented in South American Museums, These species with which he 
is familiar, as well as those known only from the literature, are 
subjected to the most casual, and in most cases, ill-advised synony- 
mizing. . . . 

It seems reasonable to maintain this isolated form as a distinct 
species until large series are available for comparison. I am per- 
sonally convinced that the species is distinct. 

Fray Inigo Abbad y Lasierra, 1788 tells a “snake story” on this 
species which for its audacity of conception deserves repeating. He 
says in substance that this snake inhabits houses and hunts rats at 

Note : Mrs. Haydon has found that the hoas readily eat white rats although 
they constriet and kill more than they eat. It is interesting to consider what 
their natural food may have been before the relatively recent introduction of the 
rat. 
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uight. The soake fastens its head to the floor and raising its body 
in the air uses it as a flail to slay the rats. 


pic rates niomnsiis Zeimeck. 

This species is admirably described by Stejneger in ^‘The Herpe- 
tology of Porto Rico” from 5 specimens in the Hamburg Museum. 

There is one specimen in the Field Museum. 

M!y three specimens, all young, 390, 800 and 810 mm. in total 
length respectively, agree with Stejneger ’s description, except in the 
following: scale rows at mid-body 40, 44, 46, whereas he gives 43 
as the maximum; subcaudals 74, 75, 87, whereas his minimum is 79 
and maximum 82; supralabials 12-13, 13-14, 14-14, whereas he 
gives 11-13, 13-13, 13-13, 13-13, 13-13. These amplitudes tend to 
show slightly greater difterenees from E. fordii than appear in exist- 
ing descriptions. 

The species is rare in collections and practically unknown to the 
inhabitants of Mona Island. The last recorded specimen, before 
mine, was taken in 1892. 

There have been attempts made to synonymize this species with 
J5J. fordii, all of which have been rebutted. The last is Amaral (1) 
who is rebutted by Stull (2) as follows: ^‘The form Epicrates mo- 
nensis Zenneck is synonymized with E. fordii (Gunther), although 
it can he distinguished from the latter not only by its coloration, 
particularly the considerably smaller number of dorsal spots, but also 
by apparentlj^ constant diflferenees in the numbers of scale rows, 
ventrals, and caudal s ” 

(1) Amaral, A. do, Valor Systematico de Vaiuas Fomas do 
Ophidios Neotropieos. Mem. Inst. Biitantan, TV, pp. 1-68, 1929. 

Lista Remissiva dos Ophidios do Brasil. Ibid., TV, pp. 

70-125 , Lista Remissiva dos Ophidios da Reglao Neotrop- 

ica. lUd., IV, pp. 126-271. 

(2) Stull, Olive Griffith, Corrections to Some Recent Papers on 
Neotropical Snakes. Bill. Antivenin Inst, of Am. V, No. 2, pp. 39-41, 
Sept. 1931. 

Explanation of Plate XXXVIII 

Fig. 1. Epicrates monensis, young. 

Pig. 2. Epicrates imrnatus, young. 
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THE HERPETOLOGY OP ST JOHN AND ADJACENT 
KEYS, U. S. VIRGIN ISLANDS 

Chapman Grant, Major, U. 8 . Army. 

The arid appearing little Island of St. John lies east of St. 
Thomas. There is no industry and practically no cultivation except 
where the scattered negro population tends patches of truck. Moun- 
tain trails connect the ruined Dutch manor houses, which flourished 
in the days of rum and slavery. Schools are plentiful and well 
attended. Cattle, horses and mongoose are much in evidence. The 
last has practically exterminated land turtles, ground lizards and 
snakes. 

The principal incentive to visiting St. John, from April 13-17, 
1932, was to try to enlarge the herpetological cheek list which Bar- 
bour limits to five species in ‘‘Zoologica’’, Vol. XI, No. 4, 1930. It 
is easy enough to assume what species probably occur on an Island, 
but there is greater satisfaction in actually collecting the specimens. 

Barbour lists — 1. Ameiva exs'ul; 2. Amphniaena fenestrata; 3. 
Mahouia sloanii; 4. Al$ophi\s antillensis, and 5. Dromicus exiguua 
•only. Of these, M. sloanii should undoubtedly read M. semitaeniahis. 
I believe the former is confined to P. R. The latter has probably 
reached the verge of extermination on St. John, as I saw no specimens 
and the natives did not recognize a sample shown them from Culebra. 
They say that snakes are very rarely seen. Ameiva seems to be 
restricted to the neighborhood of the settlement at Cruz Bay, where 
the mongoose is kept off by the dogs. 

The following is probably the latest and most complete list from 
this area: 

1, Eleuther&daciylus antillensis, (Reinhardt & Lutken). Numerous 
under banana sheaths, sometimes in groups of eight or more. 

Occasional specimens were found in the axils of hromdiads. The 
black loreal region and bright red eyes were prominent. The back 
is colored terra-cotta, tan, pink or rarely gray. The voice did not 
seem to differ greatly from the Puerto Rico specimens. 

Specimens taken 72 

2. Mentherodaotyliis cochranae sp. nov. 

It is described elsewhere in this number. They were found ex- 

SSI 
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clusively in the axils of bromeliads, toj^et.her with a few K, antillcmis^ 
The voice was not heard. 

Specimens taken 210 

3. Lepiodactylm alhilahris (Griinther). 

Plentiful under rocks in the muddy ponds along dry stream beds. 
They have striking differences from their Puerto Itican counterparts, 
but closely resemble the St. Thomas topotypes, of whieli I took 7 
specimens. It would appear that the P. R. species is different. The 
St. John species has the upper surface black, the throat heavily 
marked with black and the snout developed for burrowing, whereas 
the P. R, form is diversely colored above, white underneath. Many 
froth nests were found containing eggs and larvae. 

Specimens taken 73 

4. Hemidactylus mabouia (Moreati de Joimes). 

Pound in frame buildings and under living banana sheaths. la 
this it shows a different habitat from H. brooMi of P. R., which 
resorts to mortar or stone buildings. Known as “Wood slaves” to 
the natives. 

Specimens taken 21 

5. Sphaerodactylus macroiepis Gunther 

These agree with specimens from St. Croix and Water Island, 
St. Thomas. The male has a gray body and “Target” pattern head. 
No red-head males seen, which further strengthens the validity of 

5. danforthi, of Culebra and Vieques. Numerous in favored places. 

Specimens taken 22 

6. Awlis orisiaiellus Dumeril & Bibron 

Numerous and showed no variation from those of St. Tbomasy 
except that on Stephen Key the tail crest was extremely high. None 
of the highly patterned females was spen as on Puertu Rieo. 1 believe 
two species are found together on Pue^o Rico and are grouped 
one. 

Specimens taken- 3,5 

7. Amin p%lchellus Dumeril & Bibron 

Not numerous. The fan does not have the crimson center seei| 
m thp Rico specimens. 

Specimens taken 


U 
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8. Anolis straUilus, Cope 

Uncom^mon. Found from the mangroves at sea level to the hill 
tops. The fan is of a deeper yellow than on Puerto Rico. 

Specimens taken 23 

9. Ameiva exsul. Cope 

This species is listed by Barbour. Numerous near the buildings 
at Cruz Bay where the dogs keep the mongoose away. No large 
specimens seen. "Where the mongoose is numerous, large A'meivas 
are seldom seen. The natives say the ‘‘ground lizard’’ is found no- 
where else on the island. 

Specimens taken 19 

10. Malouia semitaeniatus. Wiegmann. 

Not seen. Probably near extinction. This species is doubtless 
what occurred here, but is listed by Barbour as M sloanvi, which I 
believe occurs only on Puerto Rico. The natives did not recognize 
pictures of this species. 

11. Amphisbaena fenestrata. Cope. 

Not seen. Listed by Barbour. Doubtless numerous but there is 
so little cultivation that opportunities for taking it are few. 

12. Typhlops jamaiaensis (Shaw) 

Two specimens sent me by Mr. B. E. Bauman may be referred 
to the above species pending a revision of the material from this area. 

Specimens taken 2 

13. Alsophis aniillensis (Schlegel) 

Probably extinct on St. John. Two specimens taken on Dog Is- 
land. Said on good authority to occur on Lovango and Congo Keys. 

Specimens taken (Bog Island) 2 

14. Dromieus exigum. Cope. 

Not seen. Listed by Barbour. This is probably the species that 
is still occasionally seen by the natives. Probably occurs on the outly- 
ing keys as well. 

15. Testudo tahulata. 

Still occurs feral on Lovango Key and Water Island. There is 
excellent authority for including this species which was omitted by 
later writers. To be treated in another paper* 

Specimens taken (Water Island) 


8 
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A group of three islets lies between St. Thomas and St. John, 
known from east to west as Dog Island, Little St. James and St. 
James. 

Dog Island is the smallest, is treeless and absolutely carpeted with 
cactus, bearing the finest exhibit of Cactus intortus I have ever seen. 
Specimens taken: 


1. Anolis criBiateUus 2 

2. Alsophis antillensis 2 


Little St. James is much larger, has a few thickets and small trees 
and plenty of cactus and thorns. Specimens taken : 


1. Sphaerodactylus macrolepis 2 

2. Ameiva exsul 2 

3. Anolis oristatellus — 3 

4. Anolis pidohellus 2 


Northwest of St. John lie two narrow keys, Congo and Lovango, 
parallel and separated by a narrow channel. The former is a steep 
mass of diorite covered with trees and cactus. The latter is earth 
covered, grass grown and practically treeless. 

Congo Key: 


1. Sphaerodactyliis macrolepis 6 

2. Anolis cristatellus 1 

3. Anolis stratulm 3 

Lovango Key: 

1. Ameiva exsul 3 

2. Anolis cristatellns 4 

3. Anolis pv^chellus 1 


Excellent authority points to the occui*renee of Testudo tabulata 
on Lovango and AlsopMs on both keys. 



A GENUS OF GECKO NEW TO THE GREATER ANTILLES 

Chapman Grant, Major, U. S. Army. 

The only mention of the genus Phyllodactyhis in the West Indies 
is in Barbour’s List of Antillean Eep tiles and Amphibians, 1930, 
Page 82. ^‘PhylodactyluB spatulat'ios Cope. Collected years ago in 
Barbados, about 1861, in fact, by Dr. Theodore Gill. I have no recent 
information as to its status.” 

The January, 1932, number of this Bulletin contains a joint ar- 
ticle on the herpetology of Caja de Muertos Island in which the 
writer and Cornelius Roosevelt report the capture of two specimens 
of Phyllodactyhis spatulatus Cope. 

The identification was made by comparison with some poor speci- 
mens kindly loaned for the purpose by the National Museum. The 
specimens appeared to differ somewhat, but no better comparisons 
seemed feasible in the time available. 

On December 26, 1931, the writer was collecting on a hilltop near 
Pargiiera in southwest Puerto Rico. The third and largest specimen 
w’^as collected from under a small dry log. 

The three specimens were taken to the American Museum where, 
although no specimens were available for comparison, identification 
was made as closely as possible from a book as P. pulcher, Gray. 

The type specimen is in the British Museum. Type locality, 
tropical America. 

It now remains for the academic scientist to exx)lain the j)rcsencc 
of this little waif in Puerto Rico in terms calculated to quiet further 
questioning. It may be a “ flotsam-jetsam arrival” or have arrived 
fortuitously through nonhuman agencies”, or across a ^Uand 
bridge”. Personally I believe that the following quotation should 
amply account for it. ^‘It must be recognized that evolution in the 
direction of habitat restriction may strictly parallel an evolution in 
which the primitive forms become peripheral by retreat in space”. 
What more could be said. 

Some measurements of the three specimens: 


12 3 

Snout to vent 28. 41. 45. rmti, 

Snout to ear 9. 12. 5 13 . 5 mm. 

Vent to tail tip 53. mm. 

385 
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There is no femoral scale differentiation; consequently the three 
specimens are probably females. 

A description of the third and largest specimen follows : 

Phyllodactylus piilcher. 

Diagnosis: A gecko of moderate size, the digits expanded at the 
ends into a pair of large lamellae, between which a small claw pro- 
trudes; 20 rows of large dorsal tubercles, keeled, closely set; no 
tubercles on tail; color brown, transversely striped with eight light 
bands outlined in dark brown, nape to pelvis; seven light rings on 
tail; rudimentary eyelids provided with about six short black spines 
posteriorly. 

Habitat: Caja de Muertos Island and Southwest Puerto Eieo; 
'^Tropical America. ’’ 

Squamation : Rostral broader than high, squarish, slightly creased 
medially above, higher than labials, narrower than mental, in contact 
with two supranasals; nostril at point of contact of rostral, su- 
pianasal and first supralabial followed by two postnasals; six su- 
pralabials, fifth ending Just posterior to pupil, followed by small 
scales; top of head covered with large roughly hexagonal tubercles, 
about 13 between eyelids; posteriorly on head tubercles interpersed 
with granules ; eye slightly nearer to snout than to ear ; its diameter 
being 1% its distance from snout, rudimentary eyelid furnished with 
six or more short sharp black spines posteidorly ; ear opening elon- 
gate, oblique, unarmed; mental pentagonal, wider than rostral, 4 
large infralabials follow^ed by several small ones, two chin shields, 
irregularly pentagonal, their anterior angle fitting into comer be- 
tween mental and part of first infralabial, broadly in contact with each 
other on the median line, followed by tw’^o rows of about 6 somewhat 
enlarged flat scales, then by small flat scales to neck; neck to vent 
and low^er surface of legs covered by larger smooth, imbricate cycloid 
scales, about 22 across center of body, about 50 neck to vent ; upper 
surface of body, flanks and legs covered by large keeled tubercles, 
the two median rows elongated, the rest nearly round, ten rows 
across center of back, 33 rows occiput to base of tail; tubercles 
separated by about one granule front to rear and two laterally; 
fingers and toes all with about 10 rows of transverse lamellae the 
terminal few in pairs ; terminally two large square lamellae, between 
which protrudes a small claw; dorsal aspect of digits resembles a 
lobster telson; tail cylindrical, covered above and laterally with 
large imbricate scales irregularly interspersed with small similar 
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scales, underside one row of transverse scales, all scales pitted over 
their entire surface. 

Color and markings: Upper surface brown and light; a dark 
brown diamond with light center on snout ; head marbled brown and 
light; dark transocular stripe, snout to ear; 11 alternate light and 
-dark transverse bands, nape to base of tail, edged with darker 
brown; tail similarly ringed with about 15 alternate rings; under- 
mde, light, finely specked wdth brown, several specks on each scale 
except under jaws where each scale bears one brown speck. Young 
more vividly colored than larger specimens. 

Pupil vertical with wavy edges. Undoubtedly a species of noc- 
turnal habits. 

Reference: Gray, Spicil. ZooL, Vol. 1, p. 3, pi. 3, Pig. 1. 

Explanation op Plate XXXIX 

Phyllodactylus pulcher, young. 




HERPETOLOGY OP TORTOLA; NOTES ON ANEGADA AND 
VIRGIN GORDA, BRITISH VIRGIN ISLANDS 

Chapman Grant, Major IT. S. Army 

There are several theories advanced to explain the distribution 
of the flora and fauna of the West Indies. This is a problem for 
the Biologist, Botanist and Geologist to work out together. The 
superficial appearances are that land connections existed with North 
America via the Bahamas; with Central America; with South 
America. How extensive these connections were in both time and 
space is conjecture. For that matter, the whole Caribbean Sea may 
have been land at one time. The solution of the problem can be helped 
by knowledge of the species of plants and animals that inhabit the 
islands. With this end in view, the writer visited Tortola from 
August 10th to 16th, 1932. The results were gratifying. 

The most complete and accurate compilation of the herpetological 
fauna of this area is Barbour’s ^‘A List of Antillean Reptiles and 
Amphibians” Zoological, XI, No. 4, 1930. Therein are listed eight 
species from Tortola. The writer had the satisfaction of adding 
nine specie's to this list and one to Barbour’s list of seven from 
Anegada. He also added four Gactaceae to Dr. Britton’s list from 
Tortola, and added specimens and information on the herpetology 
of St. Thomas and St. John. The last was previously described in 
this Journal, adding ten to Barbour’s five listed species. The present 
trip produced another from St. John, making the total from that 
island sixteen. The writer’s stay on Tortola was made pleasant and 
profitable by the hospitality of Commissioner Clarkson and the 
enthusiasm of Mr. Fonseca. 

The following annotated list is the result of the trip : 

Bufo turpis Barbour 

Found only on Virgin Gorda. The type, and seven specimens 
taken by Dr, Danforth of Mayagiiez in 1931 are the only specimens 
known. 

Eleutherodactylus portoricensis Schmidt 

Known locally as ^‘bo-peep”. Not listed by Barbour. 

The discovery of this species on Tortola is of especial interest on 
account of the light it throws on frogs of the same name in Puerto 
Rico. The series of 44 from Tortola shows very little variation in 
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color, pattern, size or voice. This strengthens the conviction that 
two or more species are included under this name in Puerto Eico. 
The Tortola specimens have a light gray back, white belly, no pattern 
or marking other than a dark canthus rostralis and occasionally 
orange on covered surface of thighs. The voice has no variations 
as on Puerto Eico. Their song is heard everywhere from afternoon 
throughout the night. They seem greatly to outnumber E. antillensis, 
judging from the volume of sound, as compared to the relatively 
uncommon click-click-click’' of the latter. 

Specimens taken : Tortola, 44. 

Late one evening while tacking up the channel between St. John 
and Thatch Island of Tortola, the ‘‘bo-peep” of E. portoricensis 
could be heard each time that the shores of St. John were neared. 
This adds a new record to the herpetological list of St. John. 

Eleutherodactylus antillensis (Eeinhard & Llitken) 

No local name. This species is confounded by the natives with 
E, po7i:oricensis as a “bo-peep”. Listed by Barbour. Uncommon, 
not found on adjacent islets. The voice, a “click-click-click” is 
identical to the Puerto Eico and St. John specimens. Color much 
darker ; no terracotta or gray backs seen ; one specimen had a violet- 
pink back. The characteristic red eye, black canthus rostralis and 
reticulated thighs present. The voice is seldom heard among the 
babel of “bo-peep” of E. portoricensis. 

Specimens taken: Tortola, 6. 

Note: The voice of another species, resembling that of M. yryllus was heard, 
but the frogs were nut located. 

Leptodactylus albilahris (Gunther) 

Known locally as “-water frog”. Listed by Barbour. Not found 
on any surrounding islets. Numerous; breeding. Voice same as 
elsewhere. Individuals average darker with more spotted throat than 
on Puerto Eico but much lighter than the St. Thomas and St. John 
forms which have a much more spotted throat. No large specimens 
seen as on Puerto Eico. 

This frog has a throaty chuckling trill, apparently used during 
uncertainty as to threatening danger. It follows or precedes the 
song which is “creep”, repeated many times. The “pink” men- 
tioned by Stejneger is really a single note, often repeated and sound- 
ing like a sharp instrument being tapped on metal. Individuals 
seem to give this in different keys. There are other little notes 
that sound almost like a conversation. 

Specimens taken: Tortola, 50. 
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Eemidactylus 'inabouia (Moreau de Jonnfe) 

Locally shares the name of ‘‘wood slave’ ^ with the Giant AnoUs. 
Listed by Barbour. This is the real H. mahouia and not the E. 
hrookii Gray of Puerto Rico that long masqueraded under this name. 
None seen on buildings at night. Rare. 

Specimens taken; Peter Island, 2. A small Alsophis antillensis 
taken at the same time and place disgorged an adult E. mabouia. 

Spliaerodactylus macrolepsis Giinther 

Locally known as “cotton ginner”. Listed by Barbour. Com- 
mon. Pound on most of the outlying islets. No red-head males 
taken or seen. This further strengthens the position of 8. danforiJii, 
Avhich is similar, but has a proportion of red-head males. It has 
none of the characteristics of the distinct 8. grandisquamis Stejneger 
of Puerto Rico. 

Specimens taken : Tortola, 145 ; Peter Island, 1 ; Buck Island 
13. Seen on Guana Island. 

Iguana iguana 

Known locally as “guana”. Not listed by Barbour. Guana 
Island derives its name from this species. It is not used for food 
by the natives. Known only from Guana Island and Peter Island 
of the British Virgins. No specimens taken but one seen on Peter 
Island. 

A previous report was made of taking iguanas on Water Island, 
St. Thomas. On this trip a specimen was taken on Hassell Island, 
St. Tliomas, and one was seen in a grape arbor in the City of St. 
Thomas. They are said to be numerous at Botany Bay. An Also- 
phis anUllensis taken on the beach of Water Island had eaten three 
baby iguanas, probably recently hatched. These were bright green, 
tail ringed brown, green and blue. The most noticeable mark is 
a white stripe from neck to elbow. Snout to vent 75 mm. ; tail 190 
mm. A story prevalent among the natives, and seemingly true, is 
that the iguana will take refuge by diving into the sea where it 
will cling to the rocks. The eggs, to the number of 30 or more, 
are buried in beach sand. The tracks and mark of the dragging 
tail are a common sight on the beaches. Barbour lists Igucma 
rhinolopha Wiegmann and Iguanu delicatissma Laurenti as the only 
species of this genus occurring in the West Indies. 

I. rhinolopha has tubercles on the snout and I. delicaiissima has 
19-20 femoral pores. The Virgin Islands specimens have smooth 
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snouts and only 13-15 pores, placing tliem with J, iguana, which has 
12-18 pores. 

Anolis cuvieri Merrem. 

Possibly known locally as “wood slave”. Listed by Barbour. 
None seen. Inasmuch as a distinct species A. roosevelti Grant is 
found on Culebra, the occurrence of this species on Tortola is doubt- 
ful. A giant Anolis on Tortola would probably be a distinct species. 

Anolis cristatellus Dumeril & Bibron 

Knowm locally as “man lizard”, “doctor lizard” and “common 
lizard”. Listed by Barbour. Very numerous. The green and red 
of the throat fan is constant here and not subject to the great vari- 
ation seen on Puerto Kico. The tail fin on males from some of the 
islets is extremely high. One specimen from Guana Island has the 
fin rays as long as snout to posterior part of orbit, or 3^^ times as 
high as tail is deep at that point, or 15 mm. high. This is the highest 
fin I have ever seen. 

Specimens taken : Tortola, 63 ; Peter Island, 10 ; Guana Island, 
2; Fallen Jerusalem, 5 ; Anegada, 15. Seen on all small islets visited. 

Anolis pulchellus Dumeril & Bibron 

Known locally as “snake lizard”. Listed by Barbour. Numerous 
in grassy places. Apparently identical to the Puerto Rico specimens, 
except that on Puerto Rico this species is unique in having a crimson 
center to the red fan. 

Specimens taken: Tortola 23; Peter Island 2; Guana Island 1. 

Anolis stratulus Cope 

Knowm locally as “salmon lizard”. Listed by Barbour. Very 
numerous. Average much lighter colored with deeper orange fan than 
the Puerto Rico specimens; hence the dorsal marks are much more 
pronounced. When tlireatening fight, the males protrude a blood 
red tongue which at other times is pink. 

Specimens taken: Tortola, 40; Peter Island, 2; Guana Island, 
1. Seen on Fallen Jerusalem. 

Gyclura pinguis Barbour 

Known locally as “guana”. Listed by Barbour as “excessively 
rare if not now gone”. Now reported numerous on Anegada. Color 
notes from living specimens: Tongue and lining of mouth pink 
pupil vertical, iris dark brown but small, leaving the white of the 
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eye so prominent as to appear to be a white iris. Above; face, 
sides of head, between eyes and lower jaw bulbs olive; strip across 
nostrils including the turtle-like rostral, post ocular bulbs and ^‘cape’^ 
reaching to shoulders, dark brown reticulated with black; thence 
to base of tail black reticulation more prominent, forming three 
black chevrons, points at crest; tail dull turquoise blue reticulated 
with black on basal third, thence brown; caudal crest turquoise. 
Below: dewlap and chest mahogany, fading to gray on belly and 
tail; occasional dark scales form patterns on undersides of legs and 
sides of body and especially on posterior aspect of thighs. The 
scales of back and sides are soft and granular, giving a leathery 
appearance and texture. 

Specimens taken: Anegada, 2 young males. Snout to tip of 
tail 1,075 mm.; snout to vent 410 mm. These are about two-thirds 
adult length and about one-third bulk. 

Ameiva exsul Cope 

Known locally as ^^ground lizard’’. Not listed by Barbour. 
Common in flat or sandy places on Tortola and adjacent keys. On 
Tortola this species is dark, loses its dorsal stripes early in life and 
does not have the reddish or lavender chin frequently seen elsewhere. 
It coincides exactly with the species on Puerto Rico in femoral pore 
count. There is a wider variation in anal plates, but not to a signifi- 
cant degree. Altogether, it is the least attractive representative of 
the species in the area. No large specimens were seen, probably 
due to the mongoose. Two large specimens from Buck Island were 
colored in the same drab fashion, but Guana Island, Peter Island and 
Anegada produced large, highly colored specimens, with prominent 
dorso-lateral stripes, reminiscent of similar ones on Culebra. One 
Peter Island specimen had particularly noticeable turquoise blue on 
the sides of head and neck. A color combination new to me. The 
bright colored specimens had a lower pore count, but there were not 
enough taken to determine whether this was of any significance. 

Specimens taken; Tortola, 34; Peter Island, 4; Buck Island, 2; 
Guana Island, 2; Anegada, 2. The specimens from Anegada are a 
new record from that Island. 

Amphishaena fenesfrata Cope 

Known locally as “ground worm”. Not listed by Barbour. The 
specimens taken dhSer from A, fenestrata in having only one tempo- 
ral scute instead of two, and 16 segments below the lateral line 
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instead of 14. It may remain in this species pending further com- 
parison. It is difScult to procure as ‘‘there is not a plow in Tortola’'. 

Specimens taken : Tortola, 5. 

Mabuya semifaeniatus (AViegmaiiii) 

Known locally as ‘ ‘ slippery back Not listed by Barbour. Rare. 
The one specimen taken on Salt Island does not coincide in color 
or squamation with a series of 155 specimens from Culebra, Mona 
and Buck Island, of St. Thomas. It is still further removed from 
M. sloanii (Daudin) of Puerto Rico. It may remain as M, semitae- 
niaUis pending comparison with more material. 

Specimens taken: Salt Island, 1. 

Typhlops richardii Dumeril & Bibron 

Known locally as “ground snake”. Not listed by Barbour. This 
species has the dark mahogany coloration and small size of T. rostel- 
lahis Stejneger, but lacks the wdiite chin and tail markings. It is 
smaller than T. jamaicensis (ShawOi lacking the wdiite caudal notch 
or ring and the light venter. 

This species is reestablished pending a study of the material from 
this area, of which 225 specimens from Vieques, Culebra, Mona, Bt. 
John, St. Thomas, Caja de Muertos, Tortola and Puerto Rico are in 
my collection. 

Pound under a heap of bagasse at a rum mill, apparently preying 
upon small life^ together with the AnipMsiaena and the three species 
of frogs. Shed skins had the ap])earanee of quills, not collapsing 
like ordinary snake skins. 

Specimens taken: Tortola, 32. 

Epicrates sp. 

Species to be described later. 

Known locally as “night snake”. Not listed by Barbour. Said 
to attain five feet or more in length. Inhabits rocky cliffs on Tortola 
and Gnana Island. It was a great surprise to find a boa so far east 
of the eastern record of this family, Epiorates inorna-Uts (Reinhardt) 
of Puerto Rico, and greatly lessening the gap to Dominica and Con- 
strictor orophkis (L), the northern limit of the family in the *West 
Indies. 

Specimens taken: Tortola, 1. 
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Alsophis antillensis (Schlegel) 

No local name other than snake’’. Not listed by Barbour from 
Tortola. Listed from Virgin Gorda. 

This snake varies considerably on the different islets. A specimen 
from Salt Island being typical of a large series from Culebra. T'w’o 
from Peter Island are uniquely marked; four scales of the fourth, 
fifth and sixth rows forming a white spot with a dark border. There 
is a checkerboard pattern on the neck. The throat of all specimens 
is straw yellow in life. One specimen from Peter Island disgorged 
an adult Hemidactyliis mahoiiia. A specimen from Water Island, 
St. Thomas, contained three young Iguana iguana. This snake is 
most readily found at early morning along the beaches. It is seldom 
met with after 10:00 a. m. Keported very rare on Tortola but said 
to occur on all the islets around. 

Specimens taken: Salt Island, 1; Peter Island, 2. 

Dromicus exigims Cope 

No local name for this species which is apparently locally con- 
sidered to be the young of Alsophis. Not listed by Barbour. 
Frequently met with by persons gardening or cultivating. Two 
specimens x'eported to have been found ‘Horpid” in the ^‘Winter” 
in the cracks of an old wall which was being demolished. Apparently 
identical to St. Thomas specimens. 

Specimens taken; Tortola, 2. 

Testudo tabulaia 

Known locally as ‘‘land turtle”. Not listed by Barbour. Ac- 
cording to inhabitants, occasional Ij^ met with in the “bush” on 
Tortola but “none seen ^dthin two years”. The certainty with 
which natives state that none occurs on any of the outlying islets, 
lends strength to their statements of its oceurrence on Tortola. An- 
other cheek is the immediate answer that there are no fresh water 
turtles. 

Excluding Testudo tahulala, the above list adds 9 species to 
Tortola and its adjacent islets that are new to Barbour’s list of 8 
and gives the island a population of 17 species. 

The most important finds were the discovery of the boa and that 
E. porioricensis is not confined to Puerto Rico. 

The cactaceae listed by Britton from Tortola are : Cepheiloeereus 
Royeni; Hylocereus undatus; Sclenicereus grandinoris; Cactus 
infortus; N eoman^mdlarm nivosa; Opuntm repens; 0. antiliana; 0. 
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mbescens. Of these, H. wndatm was not found, but Hylocereus 
trigon%s (Haw.) Stafford was found to be abundant and is added to 
the flora of the island together with Opmtia DUlenii (Ker-Gawl) 
Haw.; Opuntia triacantha (Willd.) Sweet; Lmudreocereus hystrix 
(Haw.) Britton & Eose, all of which are abundant. 

Bxpdanation op Plates 

Plate XL. Gyelura pinguis. Note the whites of the eyes, large 
nostrils and muscular bulb of lower jaw. 

Plate XLI. Same; note throat fan and absence of rostral spines. 
Plate XLII. Same; note lateral fold, smooth snout and throat fan. 
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THE CRANE-FLIES OP PUERTO RICO 
(Diptera) 

By Chaeles P. Alexander 
Massachusetts State College, Amherst, Massachusetts 

INTBODUCTION 

At tlie suggestion of my friend, Dr. M. D. Leonard, I have pre- 
pared the following brief account of the Tipulidae of Puerto Rico. 
Although much has been done in the collection of specimens, still 
further work will unquestionably add materially to the subjoined 
record. The following is the plan of the present report : 

I. Historical Account. 

II. Distribution of Genera and Subgenera in the Greater Antilles. 

III. Keys to the Subfamilie.s, Tribes, Subtribes, Genera and Sub- 
genera of Tipulidae kn'own from the Greater Antilles, 

TY, A record of the Tipulidae known from Puerto Rico, with keys 
and brief diagnoses of the species. 

Y. A list of the Tipulidae known from the Greater Antilles. 

A very few species and subspecies, not only from Puerto Rico, 
but from other islands, are described at this time in order to com- 
plete the data. All types of these novelties are preserved in my 
collection. 

During the progress of this survey of Neotropical Tipulidae in- 
valuable co-operation has been received from many persons and in- 
stitutions. I here wish to acknowledge the kindly help ’of the fol- 
lowing, who have been of especial service in adding to our frag- 
mentary knowledge of the Tipulidae of the West Indian Islands. 
Cuba: Julian Acuna, Joseph Bequaert, S. C. Bruner, J. G. Myers, 
A. Otero, G. C. Rowe, P. D. Sanders. Hispaniola: H. L. Dozier, 
J. G. Myers. Jamaica: G. C. Crampton, C. 0. Gowdey, J. 6. Myers. 
Puerto Rico: Charles Bates, W. A. Hoffman, W. T. M: Forbes, M. 
D. Leonard. 

In addition to the above, the collections of the American Mu- 
seum, with additional material secured by Grossbeck in Jamaica, and 
by Lutz, H. E. Crampton, Mutchler and others in Jamaica and Puerto 
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Ric'o; the British Museum material, ihrougli the kindl}^ interest of 
Dr. Fred W. Edwards; and the United States National Museum, 
with early specimens taken hy Busek, Schwarz and Richmond, should 
be mentioned. 

The rich Antillean collections in various American institutions 
are due almost entirely to the e'ftbrts of the above men, here grate- 
fully acknowledged. From the following account, it will be seen 
that the collections made by Messrs. Acuna, Bruner, G. C. Crainpton, 
Gowdey, Hoffman, Leonard and klyers are by far the largest and 
most important. 

I wish to thank my old-time friend and co-worker on the Tipu- 
lidae, Dr. ]\rortimer D. Leonard, for much kindly help and advice 
at frequent periods in the past (Quarter century. 

I. Historical Account 

The first Tipulidae ever taken in Puerto Rico would appear to 
be those now preserved in the Berlin IMuseum, collected previously 
to 1850 by ]\Ioritz, and described by Loew in 1851 (Limonia (Gera- 
nomyia) riifescens and Toxorhim fragifis) and by Osten Sacken in 
1887 (Brachifpremna unieolor and Belius al'biUirsk). Still later, Dr. 
Juan Gundlacli collected in various parts of the island, bis material 
forming the basis for the important paper by von RCder in 1885 
(Hexatoma trifasciata and Megistocera longvpennifi Macc[uart). 

Subsequent to the Spanish- American war and tlio transference of 
Puerto Rico to the United States, various officials fr’om the United 
States National Museum (August •Busek in 1899, Clxaiies W. Ricb- 
mond in 1900) made collections of insects in Puerto Rico, those in- 
cluding a few species (d* Tipulidae {DoUchopeza poriorkenm^ Trm- 
iepohlia niveif arsis) . During the period of the World War, an 
expedition under the joint aus])ices of the New York Academy ot‘ 
Sciences and the American Museum of Natural History made exten- 
sive collections in Puerto Rico and other islands of the Antilles, the 
insects being taken chiefly by Messrs, H. E, Crampton, Lutz and 
Mutehler, and being discussed in detail in the comprehensive report 
hy Curran (Seientifle survey of Puerto Rich and the Virgin Islands, 
vol 11, part 1. Insects, Diptera or two- winged Flies, pp, 1-118, 39 
flgs. ; 1928). This records a total of 11 species of Tipulidae. Dur- 
ing this same general period,, a few species of Tipulidae were col- 
lected by Mr. R. H. Van Zwaluwenburg and were sent by him to 
the' United States National Museum (including Eexatoma ocelUfera). 
Wolo'ott (InseetJB Portoricensis, Journ. Dept. Agr. Puerto Rico, vol 
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7:1-313; 1923) recorded 9 species of Tipnlidae from tlie island. 
In more recent years the present writer has described a number of 
additional species of Tipulidae, these being recorded in the present 
report. The total number of species of this family now known from 
Puerto Ric'o is 31, to which number many additions will surely be 
made as a result of future collecting. The mountainous region em- 
braced in the Luquillo National Forest, culminating in El Yunque, 
will surely yield additional species, some of which will be endemic. 
This particular part of the island is bf unusual interest, several spe- 
cies apparently being restricted to this region. 


11. Distribution of Gener.\ and Subgenera 
IN - THE Greater Antilles 

The accompanying table wdll show the present distribution of the 
genera and subgenera of crane-flies in the islands. 


Genus and Subgenus 

Cuba 

Hispaniola 

Jamaica 

Puerto Rico 

Tipulinae 






Nephrotoma 


♦ 

* 

— 

— 

Tipitla , . ... 


* 

— 

* 

— 

Dolichopesa - Megistomastix . . 



— 

— 

* 

Brachypremm 


w 

* 

— 

* 

Megistocera 


* 

♦ 

— 

* 

Limoniinae 






Limonia-Limonia ... 


* 

— 

* 

* 

— JDiscohola .... 


♦ 

— 

* 

— 

— Neolimnobia 


# 

. — 

* 


—■ Dicranomyid 


* 

* 

* 

* 

— Rhipidia 


♦ 

* 

* 

* 

— Germomyia 


* 

* 


* 

Jlelim-HeUuH . 


* 



Ik 

* 

Orimnrga-’Orimarga 


* 

— 

— 

— 

— Btotrepha 


* 

— 

* 

— 

Epiphmqma-Epiphragma . . 


♦ I 

IK 

— 

— 

Polyviera-Polymera 


* 

■ — ■ 

— 

* 

Shannonomi/ia 


« 

— 

« 

* 

Aiarba-^Atarba , . 



— 

— 

— , 

Hexafoma-Eriocera. . 


Ik 

* 

* 

* 

Elephantomyia-ElephnTitomyia 


* 

* 

— 

, — 

Oonomyia-Qonomyifi . , 


♦ 

— ; 

- 

— 

— Progonomyia 


* 

— ; 

* 

— 

— Ptilosfena 


* 

— ! 


__ 

Lipophleps . . 

TeucholabiS'-Teticholabis . . 


* 

* 

* 

* 

* 

Trentepohlm-Paramongoma 


— 

— 

t 

* 

Rhabdommtix-Sacaindaga 


— 

* 

* 

— 

Eriopfera-Empeda 

— Mesacyphom 


* 




* 

Toxorhim-Toxorhina 



* 


♦ 


Prom this list, it will be seen that of the 30 groups, Cuba has 
27, Jamaica 17, Puerto Rico 16 and Hispaniola 12. The marked de- 
ficiency in the ease of the last-named manor island is surely a result 
of collecting rather than an actual condition. The non-oecurrence 
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of such, con^icuous elements as Brachypremna and Megistocera in 
Jamaica is noteworthy. 

Of the above, the sole endemic gi-oup is the subgenns Megisto- 
masUx, known only from two species, 'one being confined to Puerto 
Kico, the other to western Cuba. This subgenus finds its near ally 
in the subgenus Oropeza Needham, widely distributed in eastern 
North America, and must surely have been derived from the north. 
The two i^ecies of Nephrotmm {ferruginea Pabr., var.) and Tipula 
(litdkwicmia Alex.) in Cuba are forms that also occur in tlie south- 
eastern United States, and have certainly invaded the island from 
the north. Of the Liinoniinae in the islands, Discdbola, Sacandaga, 
Oonomyioi s.s. and Ptilostena a, re evidently derived from the north. 

Megistocera, Brachypremna, Neolimnobia, Tihipidia, Geranomyia, 
Eelius, Orimarga as., Dioirepha, Polymera, Atarha, Progonomyia, 
lApophleps, Tewholahis, Trentepohlia, Mesocyphona and Toxorhina, 
on the other hand, all seem to be derivatives from the south, in all 
cases either having the greater part of their present distribution in 
Central or South America, or, in the ease of larger groups, having 
the great majority of the known species, insofar as they exist in the 
New World, occurring in the Neotiupics. The origin of some of the 
other groups, as Limonia, as., Dicramomyia, EHocera, and possibly 
a few others, is uncertain, as the groups in question are virtually 
cosmopolitan. Limonia s.s,, however, is evidently still another Neo- 
tropical element, insofar as it is i*epresented in the Antilles by mem- 
bers of the apicaia group {bamtyla-ta Alex., hoffmani Alex.), mem- 
bers of which have extended their range northward of the islands 
into Florida. Some of the species of Dicramomyia are northern 
forms that are isolated at higher altitudes on tlie mountains of Puerto 
Rico and Hispaniola (as divisa Alex.) or else are widespread coastal 
fonns with a vast range in tropical and subtropical America (as 
distans 0. S,). The Cuban reticulata, however, is a member of a 
group of characteristic Neotropical species of the subgenus. The 8 
^eeies of Erioeera in Ihe Greater Antilles form a highly eharaeter- 
istie group that are more nearly related to species in Middle and 
South America than they are to the more sombre species of the 
North. 

HI. Eets to the Subfameltes, Tribes, Subtribes, Genera 

AND SUBGBNEBA OF TiPULIDAB KnOWN FroM 

THE Greater Antilles 

1. Tenmnal segiaent of maxillary palpus elongate, whiplash-like; naans 
nsnaly distinct; antennae usually with 13 segments; wings with Sc, 

, usually atrophied; vein Ott, constricted at m-o», the latter usually at 
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or close to fork of ilf 3 + 4 (Figs. 1-3) ; body-size usually large. 

(tipulinae) 2 

Terminal segment of maxillary palpus short; no distinct nasus; anten- 
nae usually with 14 or 16 segments; wings with &Cx present; vein Cux 
straight, not constricted at mrcu, the latter placed far before the fork of 
^ 3 -f 41 usually at or close to fork of If (Figs. 4-5, 10-19), in Orimarga 

(Fig. 9) far before the fork of M; body-size small or medium 

(LIMOmiNAE') 6 


(tipumnae) 

2, Legs unsually long and filiform ; wings with vein + « atrophied and 

with SC 2 close to origin of Bs (Dolichopesa, Fig. 3); when + « is 
preserved {Bracliypremna, Fig. 2, MegiMoGera, Fig. 1), vein Sc is very 
long, Sci reaching U as a distinct element some distance beyond the fork 

of Bs and cell 2 nd A is very narrow’ 3 

Legs of normal stoutness for the family ; wings wnth + 2 preserved and 
with Sc of moderate length, Sc^. being atrophied before the fork of Bs 
and SC‘i ending at or before midlength of Fs; cell 2 'nd A of normal 
width 5 

3, Antennae 8 -segmented; wings with origin of vein usually opposite or 

even basad of that of M\t -f 2 ; Fa -f » angularly bent at near midlength 

(Fig. 1 ) MEGiSTOCERA Wied. 

Antennae with 11 or more segments; wings with origin of vein Af* distad 
of that of vein -f a, usually far beyond ; F. 4 - 3 straight or nearly 
so, not angulated 4 

4. Wings wdth vein Fj -f 2 pale, perpendicular to Fa + 3 ; Fs elongate, strongly 

arcuated at origin; cells of wung glabrous (Fig. 2) braohypremna O. S. 
Wings with vein Fi -f* 2 atrophied; Bs short, transverse, simulating a cross- 

vein; apical cells with macrotriehia (Fig. 3) 

DOLICHOPE^A: MEGISTOMASTIX AleX, 

5. Wings with Bs short and oblique in position, shorter than cell Af, 

sessile or very short-petiolate ; vein Af* arising opposite or basad of 
orgin of l/i 4 " 2 ; body coloration highly polished, orange and yellow — 

NEPHEOTOMA Meig. 

Wings with Fs elongate, exceeding n>cv,\ cell Mi petiolate; vein M 4 
arising distad of origin of M 1 -H 2 ; body-coloration gray prninose (in 
regional forms) tipxtla Linn. 


(LIMONIINAE} 

6 . Wings with the free tip of Sc. often present; veins F 4 and F 5 fused to 
margin, only two branches of Bs being present; antennae usually with 

, 14 (Limoniaria) or 16 segments. {Limoniinini) 7 

Wings with the free tip of Sc^ atrophied; veins F 4 and Bs separate, the 
former usually transferred to the upper branch, F^ 4- 3, to form a 
distinct element Fa + 3 + 4 ; usually with three branches of Bs present 
(Figs. 10 - 12 , 14, 17-18); in local fauna, exceptions in Atarha, Me- 
phanfomym (Fig. 13), Tetiehotabis (Fig, 16), some Oonomyia (Fig. 

15) and ToxorMna (Fig. 39), where F* is captured by B. 4- at as above;* 
antennae usually with 16 segments 15 
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7. Wings (Mg. i")) vnili vem IjK-kiiig. (Hclinvm) UEiJUS 8L Farg. 

Wings with vein Ifa present 8 

8. Wings mtlj m-cu tlirco or more limes its o^^^ length before the fork of 

37 (Fig. 0); nntennne HI- segmented. (Oriimirgoria ) 0 

Wings with }}hcu close h) or heyoud the fork of .1/, it plnced before, the 
distance not or scarcely exceeding the hmgth of the vein itself (Fig. 4) ; 
antennae 14-segmeiited. (Ijiinoniaria) — K) 

9. Wings with tliree branches of 3/ reaching margin, cell 37;. l)t‘i ng j)resont; 

w-cu beneath Ha oiuai.vkga; ok.imauoa 0. 

Wings (Fig. 9) with two branches of il/ reaching margin, cell 3/;s being 
lacking; m-cii far before origin of Ha OKiNrAROA: niOTRKi>iTA 0. 8. 

10. Supernumerary crossveins ])resent in either cell H,., or lai J of wings 11 

No supernumerary crossveins in cither of the <'ells mentioned 12 

11. Wings with short, aSc^ ending opposite or before origin of Ha; a supm*' 

iiunierary crossvein in cell IjIMON^ca: NKOiiiMNCUiA Alux, 

Wings with aSc long, ending about opjmsite the fork of Ha; a super 
numerary crossvein in cell lal J, conm‘cting tlu' Ana! veins near their 
outer ends llmonia: inseoiiOLA 0. S. 

12. Aloutliparts, and especially the labial palpi, lengthened, the rostrum thus 

formed much longer than the remainder of head and nsuaJly about us 

long as the combined head and thorax i.imonia; okranomvia 

Mouthparts, with the labial palpi, not notably lengthened, shorter than 
remainder of head 13 

13. Antennae of male strongly subpectinato, of female less markedly so 

UAJ'ONIV RfllPlUIA Moig 

Antennae simple in both sexes 14 

14. Wings with i^c short, Acs ending opi>osite or before origin of Ha, 

UAiONiA: nuntANORiYiA Hteplu 

Wings (Fig. 4) with Ac long, ACi ending beyond juidUmgth of Ha, 

LliMOMIA: inMONIA Muig. 

15. Tibial spurs present. (Ilcxatomini) Itl 

Tibial spurs lacking. (Eriopterini) ... . . 22 

16. Antennae with not more than 12 segments (liexatomarin), 

UKK ATO M A : KKKX ! KUA M ac<4. 

xlnteimae with more than 14 segments 17 

17. Wings (Fig. 13) with onlj" two branches of Ha })resent; vt'iii AA lacking^ IcS 
Wings (Figs. 10-11, 14) with three brandies of Ha present; vein It. 

jireserved 19 

18. liostrum elongate, exceeding one-half the length of remainder of body; 

wing (Fig, 13). ( Eiephantomyaria) elevhantom y lA O. B., 

Rostrum short and mconspicuous, not exceeding the* remainder of head. 
(Atarbaria)-.--.! atarba 0. B. 

19. Apical cells of nung with maerotrichia. (Liiunophilaria). 

-..-sxiAxnsroNOAiYiA Alex., part. 

Cells of wing glabrous 20 

20. A supernuinerary crossvein in cell € of the liaudsomdy pattertied wings 

(Fig. 14). (Epiphragmaria) ei*ipiirA(UTA O. B, 
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Ko supernumerary crossvein in cell C; wings plain or only sparsely 

spotted 21 

23. Wings (Fig. 10) with cell open by atroi^hy of m; cell present; 

male with elongate nodulose antennae. (Polymer aria) 

polymeua: polymra Wied. 

Wings (Fig. 11) with cell Jst closed, in eases where open, cell Mi 
lacking; antennae of both sexes short, not nodulose. (Limiiophilaria) 
SHANXONOMYA Alex., part. 

22. Rostrum very long and slender, approximately one-half the entire body or 

longer; setae of legs profoundly bifid; wings (Fig. 19) with a single 

])raneh of Ms reaching margin. (Toxorhhiaria) 

TOXORHINA: TOXORI-IINA Lw. 

Rostrum short, not exceeding the remainder of head; setae of legs simple; 
wings \\ith two or three branches of Ms reaching margin (Figs. 15-1S)_ 23 

23. Two branches of Ms reach the 'wing-margiii (Figs, lo-lb). (Gronomyaria) 24 

Three branches of Ms reach the wing-margin (Figs. 17-lS) 25 

24. Wings (Fig. 10) with Mj present, close to fork of Ms; Sc usually long, 

Sci ending beyond origin of Ms teluuiolabis : TEUCHOiiABis O. S. 

Wings (Fig. lo) with lacking; Se short, SCi ending opi'josite or before 
origin of Ms cionomyia: IjIpopi-tleps Bergr. 

25. Wings (Fig. 17) with vein ji ?3 fused with Mi -|- ... to form the entire cephalic 

face of cell 1st Ifo, r-ju thus obliterated; only tno branches of M 

reach the margin; vein 2nd A very short. (Treiitepohliaria) — 

TRBNTEPOtILIV: PARAMONUOHA Bruil. 

Wings (Fig. 18) with vein entirely distinct from -j- 2 , being separ- 
ated by the r-m erossveni; three branches of M reach the margin; ein 
2n(l A of normal length . — 2(i 

26. Wings with cell M-i short, rein Ms being shorter than the petiole of cell — 27 
Wings (Fig. 18) with cell i?a deep, %^eiii M,i longer than the petiole of tell 

Ms, shortest in Mropoiinmyui — 30 

27. Wings with vein M.. lacking — 28 

Wings with vein M» present. ( Erioptcraria ) eriopteea: empeda O. S. 

28> Wings with Sc long, Sc^ extending to about opposite or beyond midlength 

of Ms; lihcn at or beyond the fork of M; trochanters elongate. (Erioi)- 

toruria ) rtiabdom astix : sauandaga Alex., 

Wings with Sc short, not extending to beyond midlength of Ms; if Sc is 
relative!}'’ long {Ptiloslcm) , m~cii lies more than its own length before 
- the fork of M; trochanters short. (Gonomyaria) 29 

29. Wings •with m-e?/ more than its own length licforo fork of M 

1 GONO^tl YIA : PTI LOSTEXA Bcrgl* . 

Wings with ni-cu at or very close to fork of M goxomyia: gonoaiyia Mexg. 

30. Wings with veins /13 and divergent, unequal in length, Ms being about 

one-half of M 4 ; cell Ms at margin some three or four times as wide as 

cell (Gonomyaria) -GOnoaiyia: progonomyia Alex. 

Wings (Fig, 18) •with veins Ms and M 4 nearly equal in length, or with Ms 
exceeding three-fourths the length of M 4 , the veins extending generally 
parallel to one another to the wing-nuirgin ; cell M., at marghx wfider 
than cell K,,. (Eriopteraria) erioi^tera: v.esocyphona 0. 
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IV. A E/Boobd op the Txpuijdab Known Prom PuiaiTO Rico, 
With Keys and Brief Diagnoses op the Species 
S uTiEaiaily Tipulinae 

Megistocera longipennis (Maeq.) (Pig. 1) 

1838. Tipula longipennis Slaeq.; Dipt, exot, 1, pt. 1:57, pi. 5, %. 1. 
1885. Tipnla tenuis Yan der Wulp ; Notes L e .y d o n Miis., 7:7; 
Tijdseh. voor Ent., 23:85, pi. 4, fig. 7. 

frontal proloii^^aticm of Tiead biwn, the iiasus distinct ; juilpi black. Aiiteu* 
nae S-segmented, sliort in both sexes; scape and pedicel yellow* ilagelhini black; 
first fiagellar segment shorter than the second, the remainder gradimlly decreas- 
ing in length outwardly. Head brownish gray, the anierlor vertex and front 
more yellowish; eyes very largi*, on dorsum separated bv tlie narrow anterior 
vertex that is only about one-third wider than the diameler of the vseape: on 
ventral surface of head the eyes are hroadly Iminjilic. 

Mesonotal praescutiim chielly cov^ered by four contlueiit light lirown stripes, 
the lateral pair somewhat darker brown; lateral margins of ])raescutuui broadly 
buft'y. Pleura buli*y«yellow, vaguely marked on anepistonuim and coxae by 
grayish brown areas. Legs long and filiform, brown, the tarsi deepening to 
brownish black. Wings (Pig. 1) whitish sulihyalinc, highly iridescent; stigma 
dark brown. Venation: Vein usually arising opfxmito or basad of origin 
of Ml -fa ; 1^2 4- 8 angularly bent at proximal end of stigma. Abdomen dark 
brown, the tergites variegated sublaterally tviih oliscuro yellow a.reas. 

Male . — ^Length about 11-13 nun.; wing 15-17 mm. 

Female . — ^Length about 14-17 mm.; mng 16-11) mm. 

■One of the two largest Tipnlidae in the Greater Antilles, the 
other being Brachypremna unieolor 0. S. The venation readily suf- 
fices to distinguish the present fly from all others. The head and 
thorax of the single American species are nearly glabrous whereas 
in the males of the two Old World forms, the body is provided with 
a dense pale vestiture. Purtlierraore, the antennae of both Old 
World species are enormously lengthened, whereas the organ is short 
in both sexes of the present fly. 

Ranges from northern Florida, southward through the Antilles 
and on the mainland into Brazil and Paraguay. 

Puerto Rico: Recorded by von Rfider (Stett. Ent. Zeitg., 1885: 
338, as Tipvla). 

Brachypremna unieolor 0. S. (Fig. 2) 

1887. Brachypremna unieolor 0. S. ; Berlin. Ent. Zeitschr., 31 : 239- 
240. 

1912. Braehypremm umcolor Alex. ; Journ. N, Y. Ent. Soc., 20; 235- 
236, pi. 16, fig. e (wing). 

Meaonotal prafescutum light hrovri, with narrow, more or loss interrupted 
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blackish stripes, the usual three stripes being represented only by marginal 
darkenings; each lateral stripe double, the median vitta triple by a dark capil- 
lary median line. Pleura pale. Legs with the femora yellow, the tips narrowly 
dark brown,* remainder of legs brown, the tarsi bro'v\niish black. Wings (Pig. 
2 ) unusually long and narrow, subhyaline, the small stigma dark brown; apex 
of wing and vague seams along certain of the longitudinal veins brown. Vena- 
tion: The species differs from all other members of the genus in having both 
veins JRa -{- s and jK 4 -f 5 arise directly from the end of Ii% obliterating the basal 
section of the latter; cell 1st unusually short, roughly triangular in outline; 
m-ou in alignment with the basal section of Mx -f 2 * 

Abdominal tergites dark brown, the bases and lateral portions of the indi- 
vidual segments somewhat paler ; sternites pale, with an almost continuous median 
line of black dashes. 

Male , — ^Length about 12 — 17 mni.; wing 16 — 22.5 mm. 

Female , — ^Length about 16 — 19 mm.; -wing 18 — 21 mm. 

This conspicuous crane-fly is widespread throughout the Greater 
Antilles, elsewhere being recorded only from the island of Grenada, 
Lesser Antilles. 

Puerto Eico: Described from the island, based on three male 
specimens taken by Moritz. I have no other records from Puerto 
Eico, although the species is commonly taken in Cuba and Plispaniola. 

It might be expected that Brachypremna dispeMens (Walk.), the 
commonest and most widely distributed member of the genus, would 
occur in the Greater Antilles, since it ranges from the Car’olinian 
zone of the eastern United States, southward on the continent to 
Argentina, occurring on the island of Trinidad but nowhere else in 
the West Indian islands. 

The present fly may be readily told from all other North Amer- 
ican members of the genus by the long, very narrow wdngs that have 
the peculiar venation above described, and by the unvariegated legs. 

Ddlichopeza (Megistomastix) portoricensis (Alex.) (Fig. 3) 

1912. Megisiomastix portoricensis Alex.; Psyche, 19:63-66, pi. 5. 
1931. Dolichopeza (Megisiomastix) ; Alexander, Philippine Joum. 
ScL, 46:270. 

Autenuae ($) very long, almost t-wice tbe length of the entire body. Gen- 
eral coloration of body light brown, the thoracic pleura paler. Legs brown. 
Wings (Pig. 3) light grayish brown, with a darker stigmal area; conspicuous 
macrotriehia in cells of wing beyond level of cord (indicated in figure by dots). 

Male , — Length about 5 mm.; wing 7.5 mm.; antenna about 9.5 mm. 

The present Sy is the smallest Tipuline species in the island. It 
is readily told by the apically hairy wings, with a peculiar vena- 
tion, and by the greatly elongated antennae of the male sex. 
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Endemic in Puerto Rico. Known only from the mountainous 
country of the Luciuillo National Forest. Type, a ^ , El Yunque, 
altitude 2800 ft., February 20, 1900 (C. W. Richmond). Type-lo- 
cality, a 6 November 18, 1925 (Am. Mus. Nat. Hist., No. F 5113 A), 
(Besides the three Tipuline g*enera above recorded from Puerto 
Rico, two other genera, Xephrotoma and Tipula, have been taken 
elsewhere in the Greater Antilles.) 


Subfamily Lbioniinae 
T ribe Limonuni 
S ubtribe Limoniaria 

The only included genus in this subtribe is Limonia Meigen, which 
is now held to include approximately a se’ore of subgeneric groups 
that until comparatively recently were considered to be valid genera 
(as, for example, lAmonia, Discohola^ Dicranomyia, Bhipidia and 
Geranoniyia, in the local fauna). For a detailed discussion of the 
reas’ons for relegating these groups to a minor status, a paper by 
the present writer may be consulted (Alexander, Philippine Journ. 
Sei., 40:239-248; 1929). 

Subgenus Limonia Meig. 

Limonia (Limonia) hoffmani Alex. (Pigs. 4, 6) 

1927. Limonia hojjniani Alex.; Journ. N. Y. But. Soc., 35:265-266. 

General coloration obscure brovTiisIi yellow, the praescutum with three chirk 
bro\wi sWipes. Antennae black; flagellar segments oval, with short apical 
pedicels. Legs dark brown, the tips of the ' femora narroAvly obscure yellow. 
Wings (Pig. 4) with a faint dusky tinge, the oval stigma darker brown. Male 
hypopygiuin (Pig. 6) with the single dististyle elongate, attached near midtength, 
its outer lobe obtuse, setiferous, the inner lobe a long slender point, gradually 
narrowed to the acute tip. 

Male . — ^Length about 4.5 — 6 mm.; wing 4.5 — 5.5 nim. 

Female . — ^Length about 5 — 6 mm.; wing 5 — 5.5 mm. 

Bndemie in Puerto Rieo. Type, a S , Luquillo National Forest, 
May 10-13, 1927 (W. A. Hoffman). 1 s , El Yunque, 1800 feel, 
February 11, 1930 (M. D. Leonard). 1 $, Las Cruces, 3300 feet, 
March 28, 1930 (M. D. Leonard). 1 $, Yanco-Lares, in mountains, 
resting on coiffee leaves (Sein and Wolcott). 

The closest ally is another Antillean species, L. {L.) hasistylata 
Alex,, of Jamaica. ^ 
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(The siibgeniis Dkcobola is not found in Puerto Eieo. A new 
species, Limoma (Discohola) goivdeyi^ from Cnl)a and Jamaica, is 
described later in the present report). 

Hubgenns Neolimnobia Alex. 

Limoma (Neolimnobia) diva (Schin.) 

1868. Lintnobia diva Scliin. ; Novara Reise, Dipt., p. 46. 

1928. Dicranomyia (Neolimnohm) diva Alex.; Dept. Sci. and Agr. 

Jamaica, Bnt. Bui]. 4. Catalogus Insectorum Jamaieensis, 
pt. 3:20-21. 

1929. Limonia {Neolmvabia) diva Alex.; Philippine Joimi. Sci,, 

40:239-244. 

Rostrum and palpi blaclv. Antennae eliielly dark Urown; incisures of the 
flagellar segments restrictedly ])ale. Head vclvotv-l>lack in front, paler on the 
posterior genae. 

Mesonotal praescutuin wdth the ground-color hlackish, the three usual stripes 
more brownish yellow, the median one becoming blackish on its posterior half; 
seutellum and median region of scutum yellow pollinosc; scutal lobes extensively 
brownish black on mesal portion; cephalic portion of postnotal niodiotergite 
broadly blackened medially. Pleura chiefly yellow pollinose. Halteres yellow. 
Femora yellow, handsomely banded with brownish black; fore and middle femora 
with two brown rings, posterior femora with three such rings; remamder of 
legs obscure orange. Wings pale yellow, more saturated yellow on proarcular 
and costal regions, with an abundant reticulate or muscoid pale browu j)atteru, 
appearing as transversely parallel zigzag lines in most of tbc cells, m<>x*e a]>- 
proxinnited and subconfluent to form broken bands before ilie level of origin 
of Ji>i and along the cord; veins yellow. Venation: A supernumerary crossvehi 
in coll It., 

Mate .. — fjongth about (1—8 mm.; wing 8 — 10 mm. 

Widely di.strjbnled tlironghout tlie Greater Antilles, in the niorm- 
tains. Elsewhere widespread in n'orthem South America, in Geutrol 
America and Mexico. 

Puerto Rico: El Yumpie, Luquillo National Forest, altitude 1800 
feet, Felmuary 11, 1930 (M. D, Leonard). 

The ])eeuliar lianding of the femora and the retienlatf‘ wings 
with a supernumerary crossvein in cell serve to define the pres- 
ent species. The fly bears a curious superficial resembliinee to some 
species of the Hexatomine genus Epiphragma. T.he relaiionshij)S 
existing hetween diva and s'orae other allied Neotropical memhers of 
the snhgenus have been discussed in the Alexander 1028 paper, above 
cited. 
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Subgenus Dicranomyia Steph. 

Of this abundant and widespi-ead group, only three species have 
been taken in Puerto Rico. Elsewhere in the Antilles a few addi- 
tional species are found, but the subgenus is by no means as exten- 
sive and characteristic as is Geranomyia. 

A KBV TO THE PUERTO EICAN SPECIES 

1. Wings witli cell if. open by the atrophy of ni; Ss very short, less than 

m'Cn) Be short, tScj ending before the origin of Ms a distance about 

equal to the entire length of the latter hrevivena torrida subsp. n. 

Wings with cell 1st closed; Ms distinc% longer than m-cu) Sc longer, 

Sct ending opposite or only a little before the origin of Ms, 2 

2. General coloration of thorax brown, with a sparse pollinosity; praeseutunii 

with three darker stripes distans O. S. 

General coloration of thorax yellow, the praescutuni without distinct 
stripes divisa Alex. 

Limonia (Dicranomyia) brevivena torrida subsp. n. 

Close t’o typical hrevivena 0. S. in venation and liypopygial char- 
acters, differing chiefly in the details of body-coloration. 

Antennae with the scape light yellow. Head with the rostrum, from and 
anterior vertex yellow, the posterior vertex brownish gray. 

Hesonotum yellow to brownish yellow, the praescutuni with three clearly 
definedl dark brown stripes, the median one not reaching the suture behind, the 
lateral stripes crossing the suture and extending to the abdomen, gradually 
converging behind to leave the central portions of the scutum, scutellum and 
postnotal mediotergite narrowly pale. Pleura pale yellow, the ventral sterno- 
pleurite restrictedly darkened. 

Habitat, — ^Puerto Rico. 

Holotype, alcoholic S , Puerto Real, Vieques Is., at light, Septem- 
ber 25-27, 1931 (M. D. Leonard). Allotopotype, alcoholic 2. Para- 
topotypes, a few alcoholic 5 2. 

The thoracic pattern is quite different from that of more north- 
ern specimens that seem to he typical of hrevivena, s.s. 

Limonia (Dicranomyia) distans (0. S.) (Pig, 7) 

1859. Dicranomyia distans 0. S. ; Proc. Acad. Nat. Sci. Philadelphia, 
1859:211. 

1869, Dicranomyia distans O. S. ; Mon. Dipt. N. Amer., 4 : 67-68. 

General coloration brown, wdth a sparse golden-yellow pollen. Mesonotal 
praescutum with three darker stripes. Flagellar segments nearly globular, 
Halteres short. Wings with a faint brown tinge, the stigma scarcely indicated; 
veins brown* Venation: Bci ending about opposite the origin of Rs, Se^i some 
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distance from its tip so that Sc^ alone is nearly equal in length to m-ou; cell 
1st Mi closed. 

Male hypopygium (Fig. 7) readily distinguished from all similar forms by 
the presence of 3, or more rarely 4, straight spines on the rostral i)rolongatioiL 
of the ventral dististyle. 

Male , — ^Length about 4.5 mm ; wing 4.5 — 5.5 mm. 

Female , — ^Length about 5.5 — 0 mm.; wing 5.5 — 6 nun. 

A common species in the southern United States, occurring much 
farther south on the mainland, reaching its southern limit in Para- 
guay; Puerto Rico. 

Puerto Rico; Puerto Real, Vieques Is., at light, September 25~ 
27, 1931 (M, D. Leonard), Rio Piedras, February 1932 (M. D. 
Leonard) . 

Limonia (Dicranomyia) divisa Alex, (Fig. 8) 

1859. Dicranomyia diversa 0, S, ; Proc. Acad. Nat. Sci. Philadelphia, 
1859 : 212, name preoccupied. 

1929. Limonia {Dicranomyia) divisa Alex.; Philippine Journ. Sci„ 
40:247. 

General coloration of body yellow. Hoad darkened. Antennae pale browtiy 
the basal segments paler. Halteres with the knobs darkened. Wings with a 
faint brownish tinge, the oval stigma slightly darker. Venation: 8c^ ending 
shortly before the origin of JRs, Sc^ some distance from its tip, Scx alone sub- 
equal to or longer than m-cw; cell 1st closed. Male hypopygium (Fig. 8)* 
distinctive in structure, the rostral prolongation of the ventral dististyle being 
deeply and conspicuously bifid at apex, while the basistyle has the ventro-inesaTi 
lobe very large and complicated by lobules and groups of rows of setae of various 
shapes and sizes, 

Male . — ^Length about 3.5 — 4 mm.; wing 4 — 4.5 mm. 

Eastern North America, recurring in the mountains of Hispaniola 
and Puei'to Rico, 

Puerto Rico: El Yunque, 1800 feet, February 11, 1930 (M, D. 
Leonard). The same, altitude 2000-3500 feet, March 29, 1930 (M. 
D. Leonard). 

Subgenus Bhipidia Meig. 

Besides the common and widespread dmnesUca^ discussed below, 
two other species of BMpidia occur in the Greater Antilles and may 
be found in Puerto Rich. L, (B,) soMvarzi (Alex.) is widely dis- 
tributed in the southeastern United States and West Indian islands* 
Jt is readily told from domesUca by the numerous brown dots in all 
cells of wing and by the broad pale yellow border to the mesonotal 
praescutum. Both of these flies belong to the so-called domestiea 
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group, having the antennae of the male merely subpeetinate. A 
second regional species, L. (B.) sulcosfalis (Alex.) is known from 
Jamaica and Central America. This fly belongs t'o a very different 
group of Rhipidia and may readily be distinguished by the conspic- 
uous pale yellow posterior tarsi. For a more detailed account, con- 
sult a paper by the writer (The Crane-flies of Jamaica. Dept. Sci. 
and Agr. Jamaica, Ent. Bull. 4:19-29; 1928). 

Limonia (BMpidia) domestica (O. S.) 

1859. BMpidia domestica 0. S. ; Proe. Acad. Nat. Sci. Philadelphia, 
1859; 208. 

1869. Rhipidia domestica 0. S. ; Mon. Dipt. N. Amer., 4, pi. 3, fig. 
5 (male hyp'opygium) . 

1912. Rhipidia doinestica Alex.; Bull. Brooklyn Ent. Soc., 8:15-16, 
pi. 1, fig. g (wing). 

1919. Rhipidia domestica Alex.; Crane-flies of New York, part 1, 
pi. 32, fig. 40 (wing). 

Antennae subpeetinate, appearing moiiiliform; segments black, with the pen- 
ultimate and antepenultimate (i2th and 13th) segments abruptly pale yellow. 
Head dark gray, 

Mesonotal praeseutum with the stripes dark brown, the interspaces with a 
golden-yellow pollen. Legs obscure yellow, the tips of the femora and tibiae 
weakly darkened. ‘Wings subhyaline, the ‘centers of most of the cells streaked 
longitudinally with pale gray ; a series of about five darker spots along the costal 
border of wing; stigmal area ring-like, with a pale center. Venation: 8ci 
ending just before midlength of Its; m-ou some distance before the fork of M, 
in cases the distance exceeding m-en itself. 

Mate . — ^Length about 4.5 — 6 nim.; wing 5.5. — 7 mm. 

Fenale . — Length about 6 — ^6.5 mm.; wing 6 — 7 mm. 

Widely distributed throughout the southern United States, from 
the Carolinian zone southward throughout the Antilles and on the 
cfontinent to Argentina. 

Puerto Rico: Manati, June 27-29, 1915 (A.M.N.S.). Santurce, 
April 4, 1930 (M. D. Leonard). Rio Piedras, March 12, 1930 (M. 
D. Leonard). Coamo Springs Hotel, at light, April 4, 1930 (M. D. 
Lwpard). Puerto Real, Vieques Is., at light, September 25-27, 1931 
(M. n Leonard)- ■ > 

'The fly is readily told by the coloration of the antennae, the two 
subterminal segments being pale yellow, contrasting ahmptly with 
blackened r^pinder of the orgq% Jr. '(iB,)-sehmfzi has a some- 
what similar, raiftenpal pattern, hut is readily distinguished by the 
cpleration of the wings and thorax, as desctihed above. 
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Subgenus Geranomyia Hal. 

Rather numerous, species of Geranomyia occur in Puerto Rico. 
In addition to these forms, which are keyed and discussed below, 
a few other species are known from the other Antillean islands and 
may be found in Puerto Rico. Elsewere in the Neotropics, the sub- 
genus is represented by a host of species. 

The larvae of the known species are chiefly members of the hy- 
gropetrie associations found on the wet faces of cliffs, at margins 
of streams and in similar places. The adults suck the nectar of 
various flowers by means ot* their long conspicuous beaks. The only 
other crane-flies in the fauna with elongate rostra are EU'phantomyia 
and ToxorMna, in which the entire frontal region 'of the head is 
drawn out into a filiform structure, with the reduced mouthparts at 
the extreme tip. In Geranomyia, however, several structures take 
part in the formation of the rostrum, the longest and most conspic- 
uous elements being the paired labial palpi. 

A KEY TO THE PUERTO RIOAN SPECIES 

1. Wings unmarked, except for the sti,gmal spot when this is present 2 

Wings with a restricted dark pattern, in addition to the stigmal area 6 

2. Sgi ending opposite the origin of Bs. 3 

ending distinctly beyond the origin of Msy about opposite ono-fifth to 


one-third the length of the vebi 5 

3. Fore tibiae with the tips blackened and slightly enlarged 4 

Fore tibiae not blackened or enlarged at Ups nif esteem (Lw.) 


4. Male hy]')opyginm with the spines of the rostral prolongation of the ventral 

dististylc exceeding twice the length of the prolongation alone; goimpo- 

physcs with tlio mesal-apieal lobe distinctly bidentate at apex 

tibialis (Lw.) 

Male hypopygiin’i with the spines of the rostral prolongation of the ventral 
dististylc shovier, a little longer than the prolongation itself; gonapo- 

physes with merely a lateral flange on the mesnl-apical lobe 

1 myersiana Alex. 

5. General coloration gray, the praeseutnm with a median blackish stripe; 

rostrum short, approximately oiie-iliird the length of the body * — 

aineveinota (Alex.) 

General coloration in life pale green, paling to yellow or greenish yellow 
in dead specimens; rostrum elongate, exceeding one-half the length of 
the body ^^virescens (Lw.) 

6. Wings with a very restricted dark pattern; apex of wings beyond level 

of stigma and tips of the Anal veins without dark markings; fore tibiae 

not darkened at tips s^ibrecisa sp. n. 

Wings with the dark xiattern more extensive, including clouds in the apical 
cells and at ends of both Anal veins; fore tibiae conspicuously blackened 
and enlarged at tips antiUarum Alex. 
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Limonia (Creranomyia) antillarum Ales. 

1929. Limonia (Geranoniyia) antillarum Alex.; Journ. N. Y. Bnt. 

Soc., 37:395-396. 

Mesonotal praeseutum with four brownish gray to gray stripes, the lateral 
pair usually clearer gray than the intermediates, the interspaces brown to black. 
Pleura buffy-gray, variegated with dark bro'ivn. Legs with the femora yellow, 
with a broad brovTi subterminal ring; tips of tibiae darkened, especially the 
fore tibiae which are slightly swollen and blackened. Wings with a restricted 
dark browm pattern; area over origin of narrow, oblique, its proximal end 
lying over end of vein Sc\ stigmal area shallow, its posterior edge not or but 
slightly passing caudad of vein i?2 +3. Abdomen brown, the caudal margins of 
the segments narrowdy pale. 

Mdfe. — ^Length, excluding rostrum, about 7 — 7.5 nim.; wing 7.5 — 8 mm.; 
rostrum about 3 imii. 

Female. — Length, excluding rostrum, about 8 — 9 mm.; wing 7.3 — 8 imn.; 
rostrum about 3.2 — 4- nim. 

Known from all four major islands of the Greater Antilles. 

Puerto Rieo: Coamo Springs Hotel, at light, April 4, 1930 (M. 
D, Leonard); the same, April 10, 1930 (W. T. M. Forbes). 

This species is allied to and has been c'onfused with the more 
northern L, ((?.) rostrata (Say). From this latter species, it dilfervS 
especially in its larger size, subterminal darkened rings on femora, 
narrower wings, with a slightly different pattern, and in the details 
of the male hypopygium. 

Limonia (Geranomsia) cinereinota (Alex.) 

1913. Geranomyia cinereinota Alex.; Ent. News, 24:407-408, pi. 14, 
fig. 4 (wing). 

1916. Geranomyia dammgensis Alex.; Proc. Acad. Nat. Sei. Phila- 
delphia, 1916:490-491. 

Rostrum short, as shovm by the measurement. Head black, enclosing a 
silvery triangle. Mesonotal praeseutum gray, wdth a broad blackish median 
line. Legs with the femora obscure yellow’-; tibiae and tarsi parsing to brown. 
Wings nearly hyaline, the stigma small and relatively indistinct. Venation: So^ 
ending about opposite one-fourth the length of Bs. Male hypopygium wdth the 
lateral lobes of the ninth tergite conspicuously setiferous. Rostral prolongation 
of the ventral dististyle elongate, the two rostral spines placed at and before 
midlength, separated from one another by a distance about equal to the basal 
tuberede of one; spines unequal, the outer about one-third to one-half longer 
than the inner spine. 

Male.— Length, excluding .rostrum, about 5—5.5 mm.; wing 6.5—7 mm.; 
rostrum about 1.8 mm. ^ 

^’eraere.— Length, exelnding rostrum, about 5.5—6 mm.; wing 5.5—7 mm ■ 
rostnim about 1.6 mm. 
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Northern South America, northward in the Antilles to Pueii.o 
Rico and Hispaniola. 

Puerto Rico; Mameyes, November 19, 1925 j(A.M.N.IT. No. P 
5114 A). Rio Piedras, March, 12, 1930 (M. D. Leonard). Lnquillo 
National Forest, May 10-13, 1927 (W. A. Hoffman). El Yunque, 
Lnquillo, altitude 1800 feet, February 11, 1930 (M. D. Leonard). 

Limonia (Geranomyia) myersiana Alex. 

1929. Limonia (Geranomyia) myersiana Alex.; Jonrn. N, Y. Ent. 

Soc., 37:397-398. 

General coloration pale brown. Mcsonotal praeseutum with three narrow 
pale brown stripes. Tips of fore tibiae conspicuously blackened. Wings faintly 
tinged, unmarked except for the oval, pale brown stigma. Venation: Se short, 
Scj, ending opposite or shortly before origin of Male hypopygiuni with the 
•mesal-apical lobe of the gonapox)liyses slender, gently curved, the outer edge 
bearing a small flange. Dorsal dististyle considerably longer than in tvhialis. 

Male. — ^Length, excluding rostrum, about 4 — 4.5 mm. j wing 5.3 — 6 mm.; 
rostrum about 2.3 — 2.7 mm. 

Knomi only from Cuba and Puerto Rico. 

Puerto Rico: El Yunque, Lnquillo National Forest, altitude 1800 
feet, February 11, 1930 (M. D. Leonard). 

Allied to L. (G,) tibialis (Lw.), yet well -distinguished hy the 
structure of the male hypopygium. 

Limonia (Geranomyia) rnfescens (Lw,) 

1851. A^yorosa rnfescens Lw. ; Linn. Ent., 5:396-397, figs. 9-12. 

General coloration of body reddish yellow, more intense on the thoracic 
dorsum. Mesonotiil praeseutum with three, brownisli black longitudinal stripes, 
the median one broader. Knobs of halteres infuscated. Tips of femora nt«d 
tibiae sliglitly darkened, but the fore tibiae not enlarged or blackened at lips, 
Wings with a grayish brovrri suffusion; stigma largo, brown. 

Feimle. — ^Length, excluding rostrum, about 5 mm. 

Known only from Puerto Rico: Loew’s original type, collected 
by Moritz. 

There is great uncertainty as to the identity of this species. 
Lowers description and figures indicate that the fore tibiae are not 
blackened at tips, otherwise the fly is almost exactly like Avhat we 
have identified as L. (G.) tibialis (Lw.). The only fly that answers 
the description given hy Loew that has been discovered in the An- 
tilles is tibialis and it is possible that the two species are identical. 
However, since Loew distinctly figures rnfescens as having the fore 
legs present in his type, it seems advisable for the present to retain 
mfescens as being distinct from tibialis. 
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Limonia (Geranomsda) siibrecisa sp. b. 

Allied to recisa; general coloration of mesonotiim light brown, 
with a pale yellow central stripe that is further split 'on praescutum 
by a median brown vitta; femora with a narrow pale brown sub- 
terminal ring; wings with a ^ery restricted dark pattern; Sci end- 
ing opposite origin of Rs; a supernumerary erossvein in ceil Sc; 
male hypopygium with the rostral spines arising from small to 
scarcely evident tubercles; gonapophyses with the mesal apical lobes 
wider than in recisa, 

Male. — ^Length, excluding rostmni, about 5 irmr, wing 5.3 ram.; rostrum 
about 1.8 mm. 

Female. — ^I^engtb, excluding lostium, about 6 mm.; wiug 5.5 nun.; roalrura 
about 2 mm. 

Described from aleoliolic specimens, 

Rostrum relatively short, daih brown, the extreme tips of the labial palpi 
pale. Antennae brown throughout; flagellar segments oval. Head darh gray, 
with a narro^v silvery line. 

Pronotuni brown. Mesonotum light brown, traversed by a pale yellow central 
vitta extending the entire length of the notura, wider on the praescutum and 
here enclosing a darker broivn median vitta; on posterior selerites the pale 
central vitta is narrowly margined with darker. Pleura chiefly testaceous brown. 
Halteres pale, the knobs infuscated. Legs with the coxae and trochanters yellow ; 
femora yellow, the tips somewhat clearer yellow, preceded by a narrow pale 
brown ring; tibiae and tarsi brownish yellow. Wings grayish subhyaline, with 
a very restricted hrowm pattern, the most evident areas being three in number, 
including the stigma and small clouds at the supernumerary crossvein in cell Sc 
and over the origin of Fff and tip of Se; cord very vaguely seamed with brown; 
veins brown. Venation: Sci ending opposite origin of Rs, at its tip; a 
supernumerary erossvem just beyond midlength of cell Sc; nvou close to fork 
of cell Snd A narrow. 

Abdomen brownish yellowy variegated by darker brom, the latter chiefly on 
the lateral and caudal portions. Male hypopygium with the caudal margin of 
tergite strongly emarginate, the lobes vidth strong setae. Basistyle relatively 
small, the ventro-mesal lobe large. Dorsal dististyle a gently curved rod, its 
apex suddenly narrowed to a point. Ventral dististyle large and fleshy; rostral 
prolongation slender, the two slender rostral spines placed close together 3 iear 
base of prolongation which they exceed in length; spines arising from very small, 
scarcely evident tubercles. Gonapophyses with the mesal apical lobe wider than 
in recisa. 

Habitat. — Puerto Rico, 

Holotype, alcoholic ^ , Puerto Real, Vieques Is., at light, Sep- 
tember 25-27, 1981 (M, D. Leonard) . Allotopotjpe, alcoholic 9 , 

Ummia (Gemnomyia) suireaisa is most nearly allied to L, (G,) 
raciaa; Alex, (Mexico— El Salvador) in the short Sc, in conjunction 
with the wing-pattern and general structure of the male .hypopygium. 
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It differs most 'decisively in the narrow cell 2nd A of the wings and 
in genitalic structures, as the reduced basal tubercles of the rostral 
spines of the ventral dististyle and in the broader apical lobes of 
the gonapophyses. 

Limonia (Geranomyia) tibialis (Lw.) 

1851. Aporosa tibialis Lw.; Linn. Bnt., 5:397-398. 

Rostrum long, black. Greiieral coloration of mesonotura lagkt brownisli yellow, 
the praescutum with three narrow but distinct dark brown stripes, the median 
stripe longest, narrowed behind. Legs eliiedy obscure yellowy the tips of the 
femora weakly infumed; tips of tibiae narrowly darkened, of the fore tibiae 
slightly swollen and intensely blackened. Wings with a sandy suffusion, the 
stigma a little darker. Venation: St\ ending opposite origin of Us, Sc^ at its 
tip. Male hypopygium with the rostral spines of the ventral dististyle long and 
straight, divergent, each arising from a small basal tubei*ele. Gonapophyses hMd 
at apices. 

Male. — ^Length, excluding rostrum, about 4.5 — 5 mm.; wing 5 — 5.5 nun.; 
rostrum about 2.8 — 3 mm. 

Female, — Length, excluding rostrum, about 5.5 — 6 mm.; wing 5.5 — 5 mm.; 
rostrum about 3 — 3.5 imn. 

Originally described fr'om Brazil, now known to have a vast 
range in the Neotropics. 

Puerto Rico; Puerto Real, Vieques Is., at light, September 25- 
27, 1931 (M. D. Leonard). 

Limonia (Geranomyia) virescens (Lw.) 

1851. Aporosa virescens Lw. ; Linn. Ent., 5:398. 

Geiiei*al coloration of entire insect palo groon, fading in death to yellow, 
but usually with persistent green tints on some parts of body. Antennae black; 
flagellar segments subglobular. Mesonotum without markings. Wings nearly 
hyaline, the stigma brown. Venation: Soi ending some distance beyond 
origin of Ms. 

Male, — ^Length, excluding rostrum, about 4 mm.; wing about 5 mm.; rostmm 
about 2.8 mm. 

Described from the island of St. Thomas, Virgin Island, collected 
by Moritz. The reference of the Puerto Eican ►specimens to vires- 
cens is rendered somewhat doubtful because of inability to study the 
detail of structure of the male hypopygium of the type. A small 
number of allied species of small green fieranomyia are now known 
from Middle America. 

Puerto Eico; Las Cruces, altitude 1300 feet, March 28, 1930 
(M. D. Leonard). 
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Subtribe Heliaria 

Tbe only included genus in this subtribe is Eelkis St. Farg., rich 
in species and occurring in all regions of tbe World. In the Greater 
Antilles, two species occur, with one in Puerto Rico. 

Helins (Helius) albitarsis (0. S.) (Fig. 5) 

1887. BhampMdia alUtarsis 0. S.; Berlin. Ent. Zeitschr., 31:184. 

General coloration rather dark brown, the pleura paler, more yellowish, Ros- 
trum about one-third longer than the remainder of head, brownish. Antennnae 
black throughout; verticils considerably longer than the segments. Legs dark 
browm, the distal half of tarsi w^hite or whitish. Wing (Fig. 5) with a strong 
blackish tinge, the elongate stigma even darker brown. Venation: Sci ending be- 
fore termination of Bs, Sc^ at its tip ; r-m very short or obliterated by the fusion of 
veins .K 4 -f 5 and Jfi -f 2 ; cell -Ifs large, roughly pentagonal or hexagonal in 
outline, the longest elements being the two sections of J/j-f-o; m-tu at near 
midlength of the cell. Abdomen, including the hypopygium, black. 

Male . — ^Length about 6 — 7 mm.; wing 6.5 — 7.5 mm. 

Female . — ^Length about 6.5 — S mm.; wing 6.5 — 8.5 nim. 

The species is "widely distributed in Central and northern South 
America. 

Puerto Rico : The type, a 6 , was taken in Puerto Rico by Moritz. 
Luquiilo National Forest, May 10-13, 1927 (W. A. Hoffman). 

Helius albitarsis is readily told by the dark coloration of the body 
and wings, in conjunction with the w^hite feet. In the present fauna, 
the only other crane-fly having this general size and appearance is 
TrentepoJilia (Paramongoma) niveitarsis (Alex.), a very different 
fly. The Jamaican Helius ereper Alex, is well-distinguished from 
albitarm by the venation, notably the small cell :1st ilfo and con- 
sequent full development of the r^m crossvein. 

(No representatives of tlie genus Orimarga 0. S., sole American 
genus in the subtribe Orimargaria, have yet been taken in Puerto 
Rico. Both the typical subgenus and Diotrepha 0. S. are found in 
Cuba and it seems highly probable that O^'imarga (Diotrepha,) mira- 
bills (O.S.) will be found to occur in Puerto Rico. It is readily 
told by the very remarkable venation (Fig. 9), notably the basal 
position of m-cw. The fly is an elongate insect, grayish, with long 
white legs, the femora with broadly blackened tips, the tibiae more 
narrowly so. A new Cuban member of the typical subgenus is de- 
scribed later in the present report.) 

Tribe Hexatomini 

The Hexatomine crane-flies are not strongly represented in the 
Greater Antilles. In Puerto Rico, three genera occur. Elsewhere 
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in the islands, a few additional groups are found {Epiphragma, 
Atarba, Elephantomyia) , Epiphragma includes medium-sized to 
rather large crane-flies with the wings handsomely banded and va- 
riegated with brown and with the femora variously ringed with yellow 
and dark brown or black (Fig. 14). Elephantomyia is readily 
told by the greatly produced fr'ont, the only other local crane-fly 
with such a type of rostrum being the Eriopterine genus Toxorhina 
which is readily told from all other crane-flies by having a single 
branch of Bs reaching the wing margin (compare Elephantomyia, 
tig. 13 and Toxorhina, fig. 19). Atarba has many species in the 
Neotropics and representatives may well be expected to occur in 
Puerto Rico. 

Subtribe Polymeraria 

Includes in America only the genus Polymera Wied., a large and 
eminently characteristic genus in the Neotropies, wuth more than a 
se'ore of described forms. Tw^-o species range northward into the 
southeastern United States, while two others occur in the Greater 
Antilles. Of these, only geniculata has been taken in Puerto Rico. 
Polymera obsciira Macq. has been found in Cuba, thence ranging 
southward over most of South America. 

Polymera (Polymera) geniculata Alex. (Pig. 10) 

1915. Polymera genionlata Alex.; Insec. Inscit. Menst., 3:106-107. 

Flagellar segments of male binodose; brownish black, the second to sixth 
segments narrowly and indistinctly paler at incisures. Legs brown, the genua 
pale, the conspicuous pale femoral tip preceded by a darker brown ring; ex- 
treme base of tibia similarly pale; tarsi brown, the posterior tarsi of a slightly 
paler shade than the remaining tarsi. Wings (Fig. 10) with i?t -j- a about twice 
JL alone, basal section of slightly arcuated, a little longer than ; m^m 
ju^t beyond the fork of Af; cell M\ shallow. 

Male , — ^Length about 4 nun.; ^n’ing 4.8 mm.; antenna about 7 — 8 mm. 

Known only from Puerto Rico. Type, Carolina, altitude 100 feet, 
ii) crab-holes under rocks, September 11, 1914. A second specimen 
“was reared by W. A. Hoffman from a pupa taken Pebniary 20, 1927, 
in an eddy of a rapidly flowing rocky stream at Barranquitas, where 
Jt was associated with larvae of a species of Dixa; the adult emerged 
February 21, 1927. 

Subtribe Limnophilaria 

The vast suhtribe Limnophilaria is represented in the Greater 
Antilles only by several diverse species ’of Shannonomyia Alex, 
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Genus Shannonomyia Alex. 

1929. Shannonomyia Alex. ; Diptera Patagonia and South Chile, 1 : 

142-143. 

The species of Shannonomyia are numerously represented in South 
America. In the Greater Antilles, 6 species have been discovered, 
there being two each in Cuba, Puerto Eico and Jamaica. No repre- 
sentatives of the genus have yet been taken in Hispaniola but must 
certainly occur. The Antillean species show some remarkable tend- 
encies of venation, notably the shortening of vein Sc and the reduc- 
tion in size of cell of the ^vings. In cases, cell l$t M 2 is greatly 
lengthened (as in leonardi, fig. 11). In still other sx)ecies, the cell 
is open by the atrophy of erossvein m (as myersiana Alex., nacrea 
Alex., triangularis Alex.). The Jamaican S. myerdana is very re- 
markable in the elongate antennae of the male sex and in the pres- 
ence of macrotriehia in the apical .cells of the wing. 

A KEY TO THE PinERTO RICAN SPECIES 

1 . Cell 1st Ifa of the wings elongate, closed, exceeding the veins beyond it 
(Pig. 11); wings with a restrietod brown spotted pattern — leonardi sp. n. 

Cell 1st Afa. open by the atrophy of m; mngs unmarked, except for the 
small stigmal area trianyularis Alex. 

Shannonomyia leonardi sp. n. (Fig. 11) 

General coloration pale yellow; wings yellow with a restricted dark brown 
spotted pattern that is confined to the veins and crossveins; Sc short, about 
one-half cell bebig short; cell 1st closed, long and narrow, exceeding 

any of the veins beyond it. 

Male . — ^Ijength about 4 mm.; wing 3,8 — i nmi. 

Female. — ^Length about 5 nini.; wing 3.5. 

Described from alcoholic specimens. 

Rostrum yellow; i^alpi dark brown. Antennae short in both sexes; scape 
and pedicel yellow; the short, crowded flagellar segments dark brown. Head 
pale yellow. 

Mesonotal praescutum and scutum bright yellow, the remainder of dorsum 
more whitish yellow; seutellum more or less darkened. Pleura whitish yellow. 
Halteres pale. Legs with the coxae and trochanters whitish; remainder of legs 
broken. Wings (Pig. 11) yellow, with a restricted dark brown spotted j>attern, 
as follows: At areulus; origin of B.s\ the last two elements sometimes 
confluent ; stigma ; cord and outer end of cell 1st Mvz ; marginal seams on veins 
.^ 8 , Mt H~ a, Afsj C'lh and Biid A ; veins yellow, bromr in the darkened areas. 
Yeaatxon: Frearcular cells extensive; Sc unusually short, Sct ending shortly 
beyond origin of Bs, Sc^ a short distance from.its tip; Rg subequal to Rj -b®; 
Ra of moderate length, angulated and weakly spurred at origin; cell Ra relatively 
short, Rg being about three-fourths of R® -I- 4 ; cell 1st Mt long and narrow, exceed- 
ing any of the veins beyond it; m and basal section of subequal; w-ott beyond 
fork of M; vein A curved into Ami margin. 
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Abdomen brownish yellow, the lateral margins narrowly darker ; hypopygium 
pale, only the tips of the outer dististyle blackened- 

Habitat. — ^Puerto Rico. 

Holotype, alcoholic $ , El Yunque, Luqnillo National Forest, al- 
titude 1800 feet, February 11, 1930 (M. D. Leonard). Allotopotype, 
alcoholic 2 . Paratopotype, alcoholic $ . 

I take great pleasure in naming this distinct crane-fly in honor 
of the collector, Dr. Mortimer D. Leonard. The species is very dif- 
ferent from all other described members of the genus, being readily 
told by tJhe combination of spotted wings, unusually short Sc and 
elongate cell 1st M 2 . The medial field is about as in the Cuban 8. 
mesophragma Alex., but the other details of venation are quite dif- 
ferent. 

Shannonomyia triangularis (Alex.) 

1927. Pilaria triangularis Alex . ; Journ. N. Y. Ent. Soc., 35: 270-271. 

General coloration pale bro-wn. Head hro'wnish black, anteriorly. 

Antennae with scape and pedicel obscure yellow; flagellum dark brown. Femora 
and tibiae very pale brown. Wings grayish subhyaline, the small stigma pale 
brown. Venation: 8c of moderate length, Sci ending between one-third and one- 
half the length of iZs; cell 12., small and triangular in outline, somewhat as in 
species of the Eriopterine subgenus Goifiomyia\ cell hd open by the trophy 
of w; m-m at or only shortly beyond the fork of M, In some spceiiac is, cell 

is a little deeper but in all cases origiiifiies beyond the level of vein j2j. 

Male. — ^Length about 4.5 nmi. ; wing 4 — 4.5 mm. 

Female . — ^Length about 5 mm.; Aving 5 nmi. 

Known only from Puerto Rico and apparently restricted to the 
mountainous section of the LiKiuillo National Forest Type, May 
10-13, 1927 (W. A. Hoffman). Also at 1800 feet, February 11 and 
March 29, 1930 (M. D. Leonard). 

Siibtribe Hexatomaria 

The subti’ibe includes the single genus TJexatOma Latr., now con- 
sidered as having three subgenera, one of which, Eriocera Macq., is 
found in the Greater Antilles. Enooera is one of the largest and 
most characteristic groups of crane-flies in the World, with approxi- 
mately 200 described species of large and usually showy flies. These 
are most characteristic of the tropics of both hemispheres. In the 
Antilles, eight species have now been discovered, foinning a somewhat 
peculiar group. These species are found in all four of the major 
islands but no one species occurs in more than a single island. 
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It is very probable that several additional species will be discovered 
as a result of future collecting. 

The early stages of Eriocera are aquatic or nearly so, the large 
carnivorous larvae going to dryer land to pupate. The adults some- 
times occur in large swarms, usually close to large {streams or rivers. 

A KEY TO THE PUERTO RIGAN SPECIES 

1. Wings with three darkened Lands, the first at the wing-root, the second at 
origin of Bs, extending across the wing and being connected with the 
basal band in the Anal cells; wing-apex chiefly dark, with the centers 
of cells i? 5 , Mu and gra>dsh-hyaline ; thorax yellowish with 
a grajdsh blue pruinosity, especially on the pleura and coxae; abdomen 
ndth blackish bands on anterior margins of the segments, the incisures 

yellowish trifasoiata ( Rd der ) 

Wings with an interrupted brown pattern that is ocelliform at the origin 
of Bs; thorax light orange, unmarked; abdomen without blackish bands 

on the segments, the terminal two segments uniformly blackened 

oeellifera Alex. 

Hexatoma (Eriocera) oeellifera (Alex.) 

1915. Eriocera oeellifera Alex.; Insec. Inscit. Menst., 3:104^105. 

Antennae pale. Head dark. Thorax entirely clear light orange. Femora 
dull yellow’, their apices narrowly dark browm; tibiae and tarsi black. Wings 
light yellow, with cell C dark browm; an interrupted narro’vv dark band along 
cord; an ocelliform darkening centering at origin of Bs; wing-tip narrowly 
margined with browm. Venation : Cell Mi lacking ; Ea + « about one-half longer 
than 2?2. Abdomen orange, the terminal two segments blackened. 

Male * — Length about 10.5 mm.; wing 9.8 3nm. 

Known only from the unique type, taken at Mayagi.iez, December 
4, 1913, by R. H. Van Ewaliiwenburg, now in the U. S. National 
Museum. 

Hexatoma (Eriocera) trifasciata (Rbder) 

1885. Eriocera trifasciata Roder; Stett, But. Zeitig., 46 338. 

The detailed diagnosis given in the above key includes about all 
that is known of this fly. 

Like the last, is is kno^m from the unique type only, this having 
been taken in Puerto Rico by Gundlaeh, wii'o reports the species as 
being rare. 

The venation of the closely allied H. (E.) cuhensis (Alex.') is 
shown (Fig. 12). 

Tribe Eriopterini 

Several genera and subgenera of this great tribe are found in 
the Greater Antilles, the most abundant and characteristic groups 
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being Gonomyia, Teucholabis and Erioptera. The small species 01“* 
the subgenus Lipopkleps (Gonomyia) are especially well-represented 
in Puerto Rico. 

Suhtribe Gonomyaria 

This includes only Gonomyia and Teucholabis in the Antilles. 
Of these, only Gonomyia, with a single subgenus Lipophleps Bergr., 
is found in Puerto Rico. Lipophleps is a very extensive group, with 
approximately 100 described species, distributed in all regions of the 
World but especially characteristic of the American tropics. Mem- 
bers of this group are often swept from rank vegetation near water. 
The adults, especially the females, are commonly attracted to lights 
in the evening and may be found in houses the following day. 

A KEY TO THE PUERTO RICAN SPECIES 
(Based especially on male genitalic ciiaracteis) 

1. Wings with cell open by the atrophy of the basal section of if.,; costal 

border conspicuously whitened; tibiae china-white, tipped with dark 

brown (cvnerca group) hdophlla Alex. 

Wings with cell Isi closed; costal border yellow or brown, not whitened; 
legs without white coloration 2 

2. Wings with the stigmal spot dark brown, contrasting strongly with re- 

mainder of mng; male hypopygiuin with the apex of basistylo produced 

into a slender black spme. (pleiiralis group) plcnralU (Will.) 

Wings with the stigma lacking or scarcely evident agiiinsi the ground-color; 
male hypopygiuin with apex of basistyle without any spinous develop- 
ments. (nmica group) 0 

3. Male hypopygium with a single, entirely fleshy dististjde that is tormina] 

in position; elements of phallosonic two in niini])or very long and slender, 
jutting caudad beyond level of end of dististyle (Mg. 21) ^^blfiUgcra sp. n. 
Male hypopygium with the dististyle subicriniiial in position, the oui.er lobe 
of basistyle being more or loss produced caudad into a pale fleshy lobe; 
elements of phallosome not conspicuously produced (Mgs. 22-24) 4 

4. Male hypopygiuin with the dististyle not blackened, fleshy, on outer margin 

near base bearing a small pale triangular point; outer lobe of basistyle 
subequal in length and general appearance to the dististyle (Fig. 24)., 

suMenninalu Alex. 

Male hypopygium with the outer dististyle a strongly curved hook or spine, 
entirely blackened and sclerotized, very dissimilar in appeai'unce to the 

outer lobe of the basistyle (Figs. 22-23) 5 

5* Outer lobe of basistyle greatly produced, subequal in length to the very 

long, slender outer dististyle (Fig. 23) producla Alex. 

Outer lobe of basistylo relatively short and stout, much shorter than the 
powerfully constructed ju.ok like outer dististyle (Fig, 22) ^'bmmiuta Alex, 
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Gonomyia (Lipophleps) bicornuta Alex. (Fig. 22) 

1927. Gonomyia (Lipophleps) bicornuta Alex.; Journ. N. Y. Ent. 

Soc., 35:276-277. 

Belongs to the manca group. General coloration brown and sulphur-yellow. 
Rostrum and antennae black. Thoracic pleura with a broad whitish longitudinal 
stripe. Knobs of halteres yellow'. Wings brownish gray, without stigma. Male 
hypopygiuni (Fig. 22) with the basistyle produced into a short fleshy lobe that 
is shorter than the outer dististyle. Outer dististyle a pow^erful blackened hook, 
symmetrical on the two sides; inner dististyle very small, with a few setae and 
a single pow'erful fasciculate bristle. Phallosome symmetrical, the aedeagus 
terminating in t^vo pale rounded blades. Two entirely dusky blades, entirely 
glalsrous, subtend the aedeagus; in addition to these there are two shorter lobes 
of nearly equal width, bearing several weak setae on their apical half. 

Endemic in Puerto Kieo. Known bnly from the Liiquillo Na- 
tional Forest. Type, May 10-13, 1927 (W. A. Hoffman). An ad- 
ditional 8 , El Tunque, altitude 1800 feet, February 11, 1930 (M. 
D, Leonard). 

Gonomyia (Lipophleps) bifiligera sp. n. (Pigs. 15, 21) 

Belongs to the manca group; general coloration of mesonotum 
dark br’own, the scutellum yellow; antennal pedicel large, blackened; 
thoracic pleura yellow, striped with dark brown; legs brownish black; 
wings grayish, stigma lacking; male hypopygium with the basistyles 
■very long and slender ; a single, entirely fleshy dististyle ; elements 
of phallosome two in number, very long and slender, extending 
caudad beyond the level of the distal ends 'of styli. 

Male . — ^Ivength about 2.5 mm.; wing 2.8 — 3 mm. 

Described from alcoholic specimens. 

Rostrum obscure yellow; palpi dark brown. Antennae brownish black, the 
pedicel enlarged and more intensely blackened. Head obscure yellow in front, 
more grayish brown on posterior vertex and occiput, the posterior orbits broadly 
yellow. 

Mesonotum chiefly dark brown, the scutellum and posterolateral portions of 
scutal lobes yellow. Pleura yellow, with two conspicuous, dark brown, longitudinal 
stripes, the more dorsal one widest on anepisternum, narrowed behind to a sutural 
marking along ventral edge of pteropleurite ; ventral stripe more extensive, 
including the sternopleurite and meral region. Halteres dusky, the knobs pale 
yellow. Legs with the coxae yellow, the fore coxae darkened; trochanters 
chiefly dusky; remainder of legs brownish black. Wings (Fig. 15) with a strong 
grayish tinge; stigma lacking; veins pale brown. Venation: Sot ending some 
distance before origin of Rs, the distance on costa being nearly equal to Ms alone; 
branches of Ms strongly divergent. 

Abdominal tergites light brown, the stemites and hypopygium more yellowish* 
Male hypopygium (Fig, SI) with the basistyles very long and slender, the single 
dististyle entirely fleshy, terminating in two stout fasciculate setae. Phallosome 
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<tonsistmg of two very elongate, slender structures that extend caudad beyond 
the level of the tips of the stylij one rod at apex bears abundant short setae, 
the second structure more slender, glabrous, very gradually narrowed to an acute 
point. 

Habitat. — ^Puerto Rico. 

Holotype, alcoholic $ , Las Cruces, altitude 1800 feet, March 28, 
1980 (M. D. Leonard). Paratopotypes, 3 alcoholic $ 

Gonomyia {Lipoplileps) MfiUgera is allied, to species such as G. 
(Zr.) cubana Alex., yet is very distinct in the structure 'of the male 
hypopygium, notably the tv?o filiform rods of the p.hallosome. 

Gonomyia (Lipophleps) helophila Alex. (Pig. 20) 

1916. Gonomyia {Leiponeura) helophila Alex. ; Ent. News, 27 : 343- 
346, fig. 1 (wing), 3 (male hypopygium). 

1916. Gonomyia (Leiponeura) helophila Alex. ; Pr’oc. Acad. Nat. 
Sci. Philadelphia, 1916 : 514, pi. 29, fig. 60 (male hypo- 
pygium) . 

Belongs to ithe cincrea group. Antennkl scape brownish black beneath, 
remainder of organ yellowish brown. Head yellow, with a brownish mark on 
vertex, Kcsonotal praescutum light gray, with four more brownish stripes. 
Pleura dark brown, with two whitish longitudinal stripes. Legs with the fore 
femora brownish black; middle femora yellow, tipped with dark brown; hind 
femora bro^ish yellow, the tips slightly more darkened; tibiae white, the ex- 
treme base and slightly broader apex dark browm. Wings with costal margin 
china- white; remainder of wing subhyaline; stigma oval, brovVn, preceded and 
followed by more whitish spots. Yenation: Sct ending some distance before 
origin of Us. Abdominal tergitos brown, their caudal margins light yellow, 
Male hypopygium (Fig. 20) with a slender outer spinous dististyle. Ventral 
dististylo with a blackened finger-like lobe on mfiTgin near base. Dorsal dististyle 
a small oval unarmed lobe. 

MaZe,— -Length about 4.5 — 5.2 min.; wing 5 — 5.5 mm. 

'Female. — Length about 4.8 — 5,5 mm.; wing 5.2 — 5.8 mm. 

Ranges from Texas, south on continent to Peru; in the Antilles, 
Puerto Rico and Dominica. 

Puerto Rico: Santuree, March 1932 (M. D. Leonard). Coamo 
Springs, July 17-19, 1914 (A.M.N.H.). Puerto Real, Vieques Is., at 
light, September 25-27, 1931 (M. D. Leonard). , 

The only local representative of a very extensive group of chiefly 
Neotropical Gonomyias. It is readily told by the open cell Ms of tbie 
■wings, together with the white costal border, and the china-white 
tibiae. 
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Gonomyia (Lipophleps) pleuralis (WilL)« 

1896. Ataria pleuralis Will. ; Trans. Ent. Soc. London 1896 : 289, pL 
10, %. 61 (win^). 

1912. Gonomyia {Leiponeura) pleuralis Alex. ; Ent. News, 28 : 419- 
420, figs. 3, 4 (male hypopyginm). 

1916. Gonomyia {Leipone%ira) Alex. ; Proc. Acad. Nat. Sci, 

Philadelphia, 1916:516, pi. 26, fig. 20 (wing). 

Mesonotuin light bro^\Tiish yellow, margined laterally with whitish, the latter 
color separated from the dorsnm hy a narrow darker line. Pleura almost white, 
striped longitudinally with dark hrowii. Legs with the trochanters and femora 
light yellow, the latter with a sub terminal browix ring. Wings with a grayish 
tinge, the costal border narrowly more yellowish; a conspicuous dark brown 
stigmal urea ; region of cord variegated by small more hyaline areas. Abdomen 
yellow, the segmmts bordered by dark brown. 

Male . — ^Length about 3 — 3.5 mm.; wing 3 — 3.3 mm. 

A wide-ranging species, Georgia and Florida; Bermudas; south- 
ward through the Antilles to British Guiana and Brazil. 

Puerto Rico: Aguadilla, January 1899 (A. Biisck) ; U.S.N.IM. 
Coamo Springii Hotel, at light, April 4, 1930 (M. D. Leonard), 
Santiirce, March 26, 1930 (W. A. Hoffman) ; April 19, 1930 (M. D. 
Leonard) . 

Again the C'lily local representative of a very large and wide- 
spread group cf tropical American Gonomyife. It is readily told 
from the 'other local Lipophleps by the dark brown stigmal area. 

Gonomyia (Lipophleps) producta Alex. (Pig. 23) 

1919. (jonomyii {Leiponeura) prodneia Alex.; Journ. N. Y. Ent. 
Soc., 27:189-140. 

Belongs to the ma7ica group. Greneral appearance much as in Mcornuta 
Alex., as described. Male hypopygium (Mg. 23) distinctive, notably the long 
slender apical lobe of the basistyle and the very long and slender, symmetrical 
outer dististyle. These latter are of a length and slenderness found otherwise 
only in G. (L.) proUxistylvs Alex. 

Mule . — ^Length about 2.5 — 3 nun.; ^Nung 2.5 — 3.2 mm. 

KnoAvn only from Antigua, Lesser Antilles, and Puerto Rico. 
Puerto Rico; Puerto Real, Vieques Is., at light, September 25- 
27, 1931 (M. D. Leonard). 

Gonomyia (lipophleps) subterminalis Alex. (Pig. 24) 

1927. Gonomyia {Lipophleps) subterminalis Alex. ; Journ. N. Y. Ent. 
Soe., 35:275-276. 

Belongs to the manca group. Antennae black throughout. Mesonotmn 
blown, the postnotum variegated with yellow. Pleura striped with pale brown and 
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testaceous. Wings with an unusually strong dusky tinge. Abdomen dark brown, 
the liypopygium obscure yellow. Male hypopygiuni (Fig. 24) with a single, 
subterininal dististyle that bears a small pale basal triangular point on outer 
margin near base; outer portion of dististyle with a very powerful subterininal 
fasciculate seta. The outer lobe of basistyle and the dististyle are generally 
equal in form and size. 

Male. — Length about 3 — 3.5 nim.; wing 3.6 — 3.8 nun. 

Known only from the mountainous sections of the Luquillo Na- 
tional Forest, Puerto Bico ; a very close ally in the Cuban mountains. 
Type, a male, Luquillo, May 10-13, 1927 (W. A. Hoffman), taken 
along the steep rocky sides and on the vegetation along a mountain 
stream. Other material, El Yunque, 1800 feet, February 11, 1930; 
2000-3500 feet, March 29, 1930 (M. D. Leonard). Las Cruces, al- 
titude 1300 feet, March 28, 1930 (M. D. Leonard). 

The peculiar structure of the male hypopygiuin is very distinc- 
tive. 

Although only representatives of the subgenus TApophlcps have 
yet been taken in Puerto Ric'o, three additional subgeneric gi^oups, 
Progonomyia Alex., Gonomyia Meig. and Ptilostena Berg., have been 
taken in Cuba and are thus regional. 

(The genus Tetieholahis 0. S. is one of the largest and most char- 
acteristic groups of Eriopterine Tipulidae, being especially rich in 
species in tropical America. Several species have been found in 
Cuba and Jamaica but none, as yet, has been taken in Puerto Eico.. 
The venation of the Cuban ^ewholabis nigrosignata Alex, is shown,. 
Fig. 16.) 

Subtribe Trentepohliaria 

Trentepohlia (Paramongoma) niveitarsis (Alex.) (Fig. 17) 

1913. Mongoma niveitarsis Alex.; Proc. U. S. Nat, Mus., 44: 501, pi. 

65, fig. 13 (wing). 

1928. Trentepohlia {Para^mongoma) near niveitarsis Alex.; Dept. 

Sei. and Agr. Jamaica, Ent. Bull. 4:25. 

General coloration dark brown, including the head and appendages. Halteres 
elongate, brown. Legs dark brown, the terminal three tarsal segments white; 
in cases, the amount of white is more extensive, including all the tarsal segments, 
as well as the extreme tips of the tibiae. Wings (Fig. 17) subhyaline, the costal 
margin and stigma somewhat darker brown; veins dark brown. 

Male. — Length about 6 mni. ; wing about 5 mm. 

Female. — -Length about 6.5 — 7 mnn; wing 5.5 — 6.3 mm. 

Known only from the mountains of Puerto Eico and Janiaica. 
El Ynnque, Luquillo National Forest, altitude 2850 feet, Pebruarj* 
25—27, 1900 ( 0. W. Eiehmond) ; types. One 9 , Luquillo Forest, 
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May 10-13, 1927 (W. A. Hoffman). El Yunque, altitude 1800 feet, 
February 11, 1930 (M. D. Leonard). Also what appears surely to 
represent this same species, Cinchona, Blue Mis., Jamaica, Julj’' 25, 
1926 (G. C. Crampton) ; 1 broken ^ . 

This ^ery characteristic ffy is the most northerly representative 
of the great genus Trentepohlia in the New World. It bears a su- 
perficial resemblance to Helius {Helitis) albitarsis (O. S.), which is 
in reality a very different fly. 

Subtribe Eriopteraria 

The only representatives of the extensive genus Erioptera Meig. 
in Puerto Eico are members of the subgenus Mesocyphona 0. S., 
which reaches its greatest development of species in the American 
Tropics and Subtropics. Two species of Mesocyphona have been 
taken in Puerto Eico, one of which is widespread throughout eastern 
North America, the other being endemic. In the high mountains of 
Jamaica occurs a second subgenus of Erioptera, Empeda 0, S., with 
a single very distinct species. 

A KEY TO THE PUERTO RICAN SPECIES 

1. Wings dark brown, with abundant white spots and dots in all the cells 

caloptera Say 

Wings subhyaline, unspotted portoricensis sp. n. 

Erioptera (Mesocyphona) caloptera Say 

1823. Erio2:)tera ealiptera Say; J’ourn. Acad. Nat. Sci. Philadelphia, 

3:17. 

1869. Erioptera caloptera 0. S.; Mon. Dipt. N. Amer., 4:161-162, 
pi, 4, fig. 15 (male hypopygium). 

1919. Eriop^fera caloptera Alex. ; Crane-flies of New York, part 1 : 
90S, p3. 35, fig, 77 (wing). 

General coloration brownish yellow, the praescutnni with two clearly defined 
dark brown stripes. Thoracic pleura striped longitudinally with dark brown and 
pale. Femora yellow, each with two brown annuli, one medial, the other sub- 
terminal. Wings brownish, more saturated near costal border, the entire disk 
variegated by white spots and dots, including somewhat larger areas beyond 
areulus, at origin of Ms, at 5<?a, along cord, and at tips of veins -|- s and JKs. 
Male , — Length about 3.5 mm,; wing about 3.5 mm. 

Female , — ^Length about 4 mm.; wing about 3.5 mm. 

The species caloptera (originally spelled ealiptera hy Say) is 
widely-distributed throughout the eastern United States. The Puerto 
Eieau material here referred to caloptera has the white wing spots 
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somewhat m'ore reduced in area than do specimens of the typical 
form from the northern United States, 

Puerto Kico : El Yunque, Luquillo National Forest, altitude 1800 
feet, February 11, 1930; March 29, 1930 (M. D. Leonard). 

Erioptera (Mesocyphona) portoricensis sp. n. (Fig. 18) 

Mesonotal praeseutum dark brown, with three reddish brown stripes; pleura 
dark brown, striped longitudinally with whitish; wings immaculate, grayish, the 
costal border more yellowish; male hypopygium with the phallosome large, 
produced laterally into a conspicuous straight spine on either side. 

M\ale . — ^Length about 2.8 — 3 mm.; wing 2.8 — 3 man. 

Described from alcoholic specimens. 

Rostrum whitish; palpi black. Antennae black; pedicel enlarged, globular; 
flagellum short, the basal segments crowded. Head whitish, wdth a conspicuous 
dark brown area on vertex. 

Pronotum dark brown, paler laterally. Mesonotal praeseutum dark b^o^vn 
the three usual stripes pale reddish brown; scutum dark brown, the centers of 
the lobes reddish brown; scutcUum wdiitish; postnolum dark brown. Pleura 
dark brown with a conspicuous white longitudinal stripe in addition to the broad 
similarly-colored dorso-pleural region; ventral longitudinal pale line extending 
from behind the fore coxae to the abdomen, passing beneath the halteres, broadest 
on the pteropleurite. Halteres pale yellow. Legs with the fore and middle 
coxae dark brown, the posterior coxae somewhat paler; trochanters pale, especially 
the posterior ones ; fore femora with a single subterminal brown ring ; remaining 
femora with two such darkened rings (the posterior legs are all detached in 
vials, but the condition seems to be as described). Wings (Pig. 18) grayish, 
immaculate, more darkened basally, the costal region conspicuously light yellow; 
veins brownish yellow, clearer yellow in the flavous areas. Venation: Cell 
open by atrophy of the basal section of Ma. 

Abdomen dark bro'wn, the ninth segment obscure yellow, the styli again 
conspicuously blackened. Male h 5 q)opygium with the dististyles slender; outer 
style a nearly straight simple rod, the inner stylo bifld nearly to base, its outer 
arm longer, the inner arm shorter and very slender. Gonapox>hyscs appearing as 
simple smooth arirs that curve gently toward otie another, the obtuse tips dusky. 
Phallosome large ;nid conspicuous, the body large with a conspicuous lateral spine 
on either side, these directed latorad and slightly eaudad. 

Habitat. — Puerto Rico. 

Holotype, alcoholic ^ , El Yunque, Luquillo National Forest, al- 
titude 1800 feet, February 11, 1930 (M. D. Leonard). 

Paratopotypos, several 5 ^ , 1800-3500 feet, February 11 — March 
29, 1930 (M. D. Leonard) ; paratypes, a few broken specimens, Las 
Cruces, altitude 1300 feet, March 28, 1930 (M. D, Leonard). 

Erioptera (Mesocyphona) portoricensis is very different from the 
'other described species of the subgenus having unspotted wings. 

(The genus Rhahdomastix Slnise, suhgenus Saeandaga Alex., is 
found in Jamaica and iHispaniola, but to date not in Puerto Rico. 



378 THE JOURNAL OP THE DEPARTMENT OF AGRICULTURE OP P. E, 

The sole Antillean species is B, (S.) parva (Alex), a small brown 
% with grayish wings. The characters given for the genus in tke 
key will suffice for the separation of this insect. The only regional 
genus with which it might be Confused is Oonomyia s.s., which is 
most readily told by the short to very short Sc; in Sc is long, 

Sci extending to beyond midlength of Rs,) 

Subtribe Toxorhinaria 

The only genus in this very peculiar subtribe is Toxorhina Lw., 
with a small number of chiefly tropical species in both hemispheres. 

Toxorhina (Toxorhina) fragUis Lw. (Fig. 19) 

1851. Toxorhina fragilis Lw.; Linn. Ent., 5:401-402, pi. 2, fig. 16 
(antenna), 17 (entire insect), 18 (venation), 22 (head). 

Thorax dark bro’^'ii, somewhat pruinose; praeseutum with a dark gray median 
stripe hut with lateral stripes not clearly evident; extreme lateral margin of 
praeseutum almost whitish. Antennae hrowmish black. Femora bright brow]!, 
darker toAvard tip: tibiae somewhat brighter, wuth darker tips. Wings with a 
faint grayish tinge; stigma lacking; veins of costal region browmish yellow, 
the others darker brown. Abdomen brown, the incisures darker. 

Loewis type, a female, wns taken by Moritz in Puerto Bico. Unfortunately 
no material agreeing entirely with the above diagnosis has ever been taken anA 
it seems probable that the darkening of the tips of the femora and tibiae of 
fraf/ilis is less evident than is implied by Loewis description. I have shown the 
venation of Toxorhina (Toxorhina) centralis Alex., (Fig. 19), the commonest 
species in the northern part of South America. The fly that seems closest to 
fragiUs^ specimens of wiiieh I have seen from Cuba and Hispaniola, but aiofe 
from Puerto Bieo, is relatively small. 

— ^Tjongth, excluding ro.struiii, about 6.5 mm.; wing 0 mm.; rostrnnr 
about 5 nini. 

V. A List op the Tipulidae Known prom the 
Greater Anthxbs 

tipulinae 

Nephrofoma^ sp. (ferruginea Fabr., var.) ; mss. record. Cuba, His- 
paniola. 

Tipula (Tipida) jamakemsis Alex.; Dept. Sei. & Agr. Jamaica, Ent. 

Bull, 4:27--28; 1928. Jamaica. 

Tipula (Tipula) ludoviclana Alex.; mss. record. Cuba. 

Dolichopeza (Megistomasiix) ciihensis (Alex.) ; Journ. N. Y. Bnt. 

Soe., 36:47-48; 1928 {Megisiomastix) . Cuba. 

DoUehopeza (Megistomastix) porfaricensis (Alex.); Psyche, 19:65- 
66; 1912 (Megisfomxistix) . Puerto Rico. ^ 
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Brachyprcmna unic^l&r 0. S. ; Berlin. Ent. Zeitsclir., 31:239; 1887. 
Cuba, Hispaniola, Piieiio Ric'o. 

Megistoeera longipeimis (Macq.) ; Dipt, exot., 1, pt. 1:57; 1838 
(Tipnla). Cuba, Hispaniola, Puerto Rico. 

LIMONIINAE 
Limoni ini 

Limonia {lAmoma) l>misiylaia Alex.; Dept. Sei. & Agr. Jamaica, 
Ent. Bull. 4 : 19-20 ; 1928. Jamaica. 

Limonia (Limonia) carihcea sp. n. ; this paper, conclusion. Cuba. 
Limonia (Limonia) koftmni Alex.; Journ. N. Y. Ent. Soc., 35:265- 
266; 1927. Puerto Kieo. 

Limonia (Limonia) janiaicensis Alex.; Ibid., 34:223-224; 1926. 
Jamaica. 

Limonia (Discobola) gowdeyi sp. n. ; this paper, conclusion. Cuba, 
Jamaica. 

Limonia (NeoUmnolia) diva (Schin.) ; Novara Reise, Diptera, p. 46; 

1868 (Limnoiia). Oaha, Jamaica, Puerto Rico. 

Limonia (Dicrmomyia) irevivena iorrida subsp. n. ; this paper. 
Puerto Rico. 

Limonia (I>icranomyia)dhtans (0. S.) ; Proc. Acad. Nat. Sci. Phil- 
adelphia, 1859:211; Dot, 1859. Puerto Rico. 

Limonia (Dicranomyia) divisa Alex.; Philippine Journ. Sei., 40: 247; 
1929. Hispaniola, Puerto Rico. 

Limonia (Bicranom^yia] veticulaia (Alex.); Canad. Ent., 44:334- 
335; 1912 (Fnrcom^ia). Cuba. 

lAmonm (Dicranomyia) innitaiis Alex. ; Journ. N. Y. Ent. Soc., 39; 
110-111; 1931. Cuba. 

Limonia (Rkipidia) doihestica (0. S.) ; Proc. Acad. Nat. Sei. Phila- 
delpliia, 1859:208; 1859 (BMpidia). Cuba, PTispaniola, Jamaica, 
Puerto Rico. 

Limmvia (BMpidia) schioarzi (Alex.); Bull. Brooklyn Ent. Soc., 8; 

13-14; 1912 (BMpidia). Cuba, Hispaniola, Jamaica. 

Limonia (BMpidia) svAcosMis (Alex.) ; Proc. tl. S. Nat. Mus., 60, 
art. 25:3-4; 1922 (BMpidia). Jamaica. 

Limonia (Geranomyia) mtillarum Alex.; Journ. N. Y, Ent. Soc,, 37 : 

395-396; 1929. Cuba, His})aniola, Jamaica, Puerto Rico. 

Limonia (Gerammyia) ilneremota (Alex); Ent. News, 24:407-408; 

1913 (Oeranomyia) . Hispaniola, Puerto Rico. 

Limonia (Geranomyia) nihana Alex.; Journ. N.Y. Ent. Soc., 37; 
306-397; 1929. CuBa. 
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Limonia (Germomyia) domingends (Alex.); Proc. Acad. Nat. Sei. 
PhiladelpMa, 1916:490-491; 1916 (Geranomyia) . See L. (G.) 
cinereimta (Alex.). 

Limonia (Geranomyia) intermedia (Walk.); List Diptera Brit. Mus., 
1:47; 1848. (Limnobia). Jamaica. 

Limonia (Geranomyia) myersiana Alex.; Journ. N. Y. Ent. S'oc., 87: 
397-398 ; 1929. Cuba. 

lAmonia (Geranonvyia) rostrata (Say), Antillean references errone- 
ous, see L. ((?.) antillanim Alex. 

Limonia (Geranomyia) riifoscens (L\v.) ; Linnaea Ent., 5:396; 1851 
(Aporosa). Puerto Rico. 

Limonia (Geranomyia) subrecisa sp. n. ; this paper. Puerto Rie’o. 
Limonia (Geranomyia) subvireseens Alex.; Journ. N. Y. Ent. Soe., 
38: 112; 1930. Cuba. 

Limonia (Geranomyia) tibialis (Lw.) ; Linnaea Ent., 5:397; 1851 
(Aporosa). Cuba, Jamaica. Puerto Rico. 

Limonia (Geranomyia) virescens (Lw.) ; Ibid., 5:398; 1851 (Apo- 
rosa). Puerto Rico. 

Heliits (Eelius) albitarsis (0. S.); Berlin. Ent. Zeitschr., 31:184; 

1887 (Ehampkidia) . Cuba, Puerto Rico. 

Eelius (Helms) creper Alex.; Journ. N.Y. Ent. Soe., 34:225; 1926. 
Jamaica. 

Orimarga (Oriniarga) enbensis sp.n.; this paper, conclusion. Cuba. 
Orimarga (DiotrepJia) flavicosta (Alex.) ; Dept. Sci. & Agr. Jamaica, 
Ent. Bull. 4:23; 1928 (Diotreplia) . Jamaica. 

Orimarga (Diotrepha) mwabilis (0. S.) ; Cat. Dipt. N. Amer., Ed. 
2; 27, 28; 1878 (Diotrepha). 

Ilexatomini 

Epipkragma buseki Alex., Proc. U. S. Nat. Mus., 44:540-541; 1913. 
Hispaniola. 

Epiphragma ciibensis Alex.; Journ. N. Y. Ent. S'oc., 37:403-404; 
1929. Cuba. 

Polymera (Polymera) geniculata Alex.; Insee. Inscit. Menst., 3: 106- 
107 ; 1915. Puerto Rico. 

Polymera (Polymera) obsevra Macq. ; Dipt, exot., 1, pt. 1:65; 1838. 
Cuba. 

Shannonomyia brevicula Alex.; Journ. N.Y. Ent. Soe., 39:113-114; 
1931. Cuba. 

Shannonomyia leonardi sp. n. ; this paper, Puerto Rich. 
Shannonomyid mesaphragma Alex. ; Journ. N. Y. Ent. Soe., 36 • 52- 
53; 1928. Cuba. 
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Shannonomyia myersiana Alex. ; Hid., 39 ; 112-1131 ; 1931. Jamaica. 
Shannonantyia nacrea (Alex.); Proe. U. S. Nat. Miis., 44:544-545; 
1913 (lAmnopMla) , Jamaica. 

Shannonomyia triangularis (Alex.) ; Joum. N. Y. Ent. Soc., 35:270; 
1927 (Pilaria). Puerto Rico. 

Atarha (Atarba) angustipennis Alex.; Ibid., 36:57; 1928. Cuba. 
Hexatoma (Eriocera) acunai (Alex.); Ibid., 56-57; 1928 {Eriocera). 
Cuba. 

Hexatoma {Eriocera) mtherea (Alex.); Ent, News, 27:346; 1916 
{Eriocera) . Hispaniola. 

Hexatoma {Eriocera) bnineri (Alex.); Joiirn. N. Y. Ent. Soe., 36: 
55-56; 1928 {Eriocera). Cuba. 

Hexatoma {Eriocera) cramptoni (Alex.) ; Dept. Sci. & Agr. Jamaica, 
Ent. Bull. 4:23-24; 1928 {Eriocera). Jamaica. 

Hexatoma {Eriocera) cubensis (Alex,); Journ. N. Y. Ent. Soe., 34: 

229-230; 1926 {Eriocera). Cuba. 

Hexatoma {Eriocera) domingensis (Alex.); Ent. News, 27:346-347; 
1916 ( Eriocera ) , Hispaniola. 

Hexatoma {Eriocera) ocellifera (Alex.); Insec. Inscit. Menst,, 3: 

104-106; 1915 {Eriocera). Puerto Rico. 

Hexatoma {Eriocera) trifasciafa (Roder) ; Stett. Ent. Zeitg., 56 ; 

338; 1885 {Eriocera). Puerto Rico. 

Elephantomyia wesiwoodi antillarum subsp. n. ; this paper, conclu- 
sion. Cuba, Hispaniola. 

Eriopterini 

Gonomyia (Progonomyia) slossonce Alex.; Proe. Acad. Nat. Sci. Phil- 
adelphia, 1914:588-589; 1914; Ann. So. African Mus., 17:152; 
1917. Jamaica. 

Gonomyia {Gonomyia) hrevicula Alex,, Journ; N. Y, Ent. Soc., 34: 
225-226; 1926. Cuba. 

Gonomyia {Gonomyia) brevissima Ibid., M: 227 ; 1926. Cuba. 

Gonomyia {Ptilostena) angustissima Alex.; Ibid.., 36:57-58; 1928. 
Cuba. 

Gonomyia {Lipophleps) bicornnia Alex.; Ibid., 35:276-277; 1927. 
Puerto Rico. 

Gonomyia {Lipophleps) hifiligera sp. n. ; this paper. Puerto Rico. 
Gonomyia {Lipophleps) oubana Alex.; Journ. N. Y. Ent Soc., 39: 
120-121; 1931. Cuba. 

Gonomyia {Lipophleps) helopMla Alex. ; Ent. News, 27 : 343-345 ; 
1916, Puerto Ric^|. 
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Gonomyia (Lipophleps) pleuralis (Will.) ; Trans. Ent. Soc. London, 
1896:289: 1896 {Atarla), Cuba, Jamaica, Puerto Rico. 
Gonomyia {Lipophleps) prodncta Alex.; Journ. N. Y. Ent. Soc., 27: 
139-140; 1919. Puerto Rico. 

Gonomyia {Lipophleps) puer Alex.; Proc. U. S. Nat. Mus., 44:506; 
1913. Hispaniola, Jamaica. 

Gonamyia {Lipophleps) sandersi Alex.; Journ. N. Y. Ent. Soc., 39: 
121-122; 1931. Cuba. 

Gonomyia {Lipophleps) siibterminalis Alex.; Ibid. ^ 35:275-276 ; 1927, 
Puerto Rico. 

Teucholabis {Tetieholabis) brnnern Alex.; Ihid.^ 34:227-228; 1928. 
Cuba. 

Teucholabis {T eitcholabis) ckalybeiventris (Lw.) ; Wien. Entomol. 

Monatsehr., 5:33; 1861 {Bhamphidia) . Cuba. 

Teucholabis {Teucholabis) goxod^yi Alex.; Dept. Sei. & Agr. Jamaica, 
Ent. Bull. 4:25-27; 1928. Jamaica. 

Teucholabis {Teucholabis) gowdeyi nigroterminalis subsp. n. ; this 
paper, conclusion. Cuba. 

Teucholabis {Teucholabis) myersiAlex.; Journ. N. Y^. Ent. Soc., 34: 
228-229; 1928, Cuba. 

Teucholabis {Teucholabis) nebidipennis Alex.; Dept. Sci. & Agr. Ja- 
maica, Ent. Bull. 4 : 27 ; 1928. Jamaica. 

Teucholabis {Teucholabis) nigrosignata Alex. ; Journ. 'N.Y, Ent. Soc., 
39:118-119; 1931. Cuba. 

Trentepohlia {Pai^amongoma) niveitarsis (Alex.); Proc. U. S. Nat. 

Mus., 44:501; 1913 {Mongoma). Jamaica, Puei’to Rico. 
BhaMomastix (Sacandaga) paxva (Alex.); 44*. 508-509 ; 1913 

( Sacandaga ) . Hispaniola, J amaiea . 

Erioptera {MesocyphQna)caloptera Say; Journ. Acad. Nat. Sci. Phil- 
adelphia, 3:17; 1823. Cuba, Puerto Rico. 

Erioptera (Mesocyphona) costalis Alex.; Proc. U. S. Nat Mus., 44: 
517-518; 1913. Cuba, 

Erioptera {Mesocyphona) portoricensis sp. n. ; this paper. Puerto 
Rico. 

Erioptera {Empeda) nymphica Alex.; Dept. Sei. & Agi\ Jamaica, 
Ent. Bull. 4:24-25; 1928. Jamaica. 

Toxorhina (Toxorhina) fragilis Lw. ; Linnaea Ent., 5 : 401 ; 1851, 
Puerto Rico. 

A few new species and subspecies of extra-Puerto Rican Tipu- 
Kdae are described herewith in order to complete the record for the 
Greater Antilles. 
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Limonia (Limonia) caribaea sp. n. (Fig, 25) 

General coloration yellow; inesonotal praescutum witli three brow'nish black 
stripes; thoracic pleura Anth a broad dorsal black stripe, together A\"ith a 
reduced ventral area on the sternopleurite; legs chiefly black; wings faintly 
tinged with brownish, Avitli a restricted darker broAvn pattern ; Ba square and 
short-sp>urred at origin ; ni>-cu longer than distal section of Ciii ; male hypopygiuni 
A\dth the ventral dististyle bearing a single pale rostral spine; goiiax^opliyses un- 
usually poAverful, blackened, the mesal apical lobe bidentate. 

Male . — ^Length about 5.5 mm.; AA'ing 6.2 inni. 

Rostrum and jAalpi black. Antennae black throughout; flagellar segments 
elongate-oval, Avith long, unilaterally arranged verticils. Head Avith the frons 
and anterior vertex silvery gray, the posterior vertex darker. 

Pronotum obscure yellow, with a narrow, dark, longitudinal line on either 
side. Mosonotal praescutum yelloAV, with three brovAUiish black stripes that are 
all more or less confluent near their anterior ends; median stripe not reaching 
the anterior margin of selerite and more or less split by a capillary pale vitta; 
posterior sclerites of inesonotum chiefly pale brcAAm, the posterior border of the 
postnotal mediotergite darker, this being the end of a conspicuous black pleural 
stripe. Pleura yelloAV, Avith the stripe just described, together with a similar 
intense blackened area on the ventral sternopleurite. Halteres dark broAvn. 
Legs AAuth the coxae and trochanters light yello^A’’; femora dark Vjrowm, their 
bases restrictedly i)aler, the tips narroAA'ly still darker broAvn; tibiae and tarsi 
black. Wings with a faint brcAAmish tinge, the prearcular and costal regions 
more yellowish; a restricted dark broAvn pattern, as folloAvs: Origin of Ms; fork 
of Sc; along cord and outer end of cell 1st Mo; stigma; pale brown streaks 
in centers of cells iZi, and Br,; veins broAvn. Tenntion: Sci long, ending 

just beyond midlength of Bs, Sc^ at its tip ; JBs nearly square and weakly spurred 
at origin; free tip of Scs and B^ in transverse aliginent; m-cn at fork of M, 
about one-half longer than the distal section of 0%. 

Abdominal segments dimidiate, pale yolloAV basally, the apical half and 
narrower lateral margins dark broAAUi, the amount of dark increasing on the outer 
segments. Male liyx)opygium (Pig. 25) of soineAvhat remarkable structure. Kinth 
tergite transverse, the caudal margin Avith two rounded lobes. Yentro-mesal lobe 
of basistyle A’cry large. Dorsal dististyle a slexrder, nearly straight rod, before 
the apex a little widened and gently curved, the tip acrute, Yentral dististyle 
smaller than the basistyle, white, deeply divided by a dorsal notch in which the 
dorsal dististyle rests; rostral prolongation a pale, compressed blade, at its base 
Avith a setiferous area that includes a single pale rostral spine. GonapO]>liyses 
very large and poAA^erfully constructed, the mesal apical lobe stout, bidentate. 
Aedeagus broad, each outer apical angle bearing a small lobe. 

Habitat. — Cuba. 

Holotype, , San Bias, Santa Clara, Trinidad Mts., altitude about 
700 feet, May 5, 1932 (Bruner and Otero). 

This very distinct lAmwrda requires no eoinparis’on with any de- 
scribed members of the subgenus. The peculiar structure of the hy- 
popygium is quite different from any of the (]eseri])ed NFeotropical 
species. 
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Limoma (Discobola) gowdeyi sp. n. (Fig. 26) 

General eoloration TellcAV and "black; antennal flagellum black; apices of 
knobs of halteres blackened; tibiae narrowly blackened at bases; wings the usual 
ocellate pattern arranged in five more or less complete fasciae. 

Male , — ^Length about 10 nmi.; wing 13 mm. 

Female . — ^Length about 9 mm.; wing 9.5 mm. 

Rostrum and palpi black. Antennae black throughout; flagellar segments 
(female) narrowly subeordate, -with short apical pedicels; terminal segment more 
slender, about one-third longer than the penultimate. Head behind light browm, 
more grayisli in front, 

Pronotum yellowish. Mesoiiotal praescutum obscure yellow, with flve brown 
lines on posterior half, these including the posterior ends of three more or less 
confluent discal stripes, together with the darker lateral margins of the sclerite; 
scutum yellow, each lobe with a ring-like brown area; scutellnm black, obscure 
yellow medially at base; postxiotal mediotergite chiefly blackened. Pleura green- 
ish yellow, handsomely variegated with black, including the middle coxae, sterno- 
pleurite and ventral half of anepisternum, from wdiich last-named a black band 
extends eaudad across the pteropleurite and pleurotergite to the postnotal 
mediotergite; a narrower incomplete strijxe extends eaudad and dorsad across 
the meral region, nearly if not quite attaining the haltere; a linear black dash 
on margin of dorso-pleural membrane. Halteres chiefly black, the base of stem 
and base of knob pale. Legs wnth the coxae yellow, the mid-coxae black, as 
described; trochanters yellow; femora yellow, slightly darkened outwardly, the 
broad apex abruptly clear light yellow, enclosing a narrow subterminal black 
ring that is a little wider than the terminal yellow annulus and subequal to the 
basal pale annulus ; tibiae obscure yellow, the proximal end just beyond base and 
the apex narrowly and subequally blackened ; terminal tarsal segments passing into 
dark brown. Wings cream-yellow, more saturated at base and in costal region; 
extreme base of wing darkened; the xisual ocellate pattern is arranged as flve 
crossbands, complete or nearly so, the first at base and l>efore the supernumerary 
crossvein, the latter Ipng in the first pale interspace; second dark fascia broad, 
with the origin of Rs as a center; third fascia along cord; fourth composed 
of two contiguous ocelli, with and outer end of cell Ifit ily as centers; outer- 
most fascia at wing-apex, broken; the three outer interspaces are occupied by 
dark posterior marginal spots at ends of veins Ist A, €% and ili, respectively; 
veins yellow, brown in the clouded areas. Teuation : Cell 1st Mn long-i'ectangula.r, 
the second and third sections of subequal; just beyond fork of M. 

Abdominal tergites dimidiate, the bases blackened, the apices yellow; on 
proximal segments, the black areas are more restricted to the lateral portions, 
on the third to seventh segments the black bands are continuous and gradually 
increasing in area on the outer selerites; genital segments obscure yellow. 

The allotype male is mucii larger than the type female but seems unquestion- 
ably to belong here. The dark band-like fasciae of the wings are more broken, 
with more extensive pale centers, yet retain the five-banded appearance of the 
type. Male hyx>opygium (Fig. 26) agreeing in its general features with L. (P.) 
ar^us (Bay) but differing in several regards. The ventral dististyle is much 
longer, with the outer lobe produced; rostral spines at the base of the prolon- 
gation but not arising in hyaline membrane, as in Lrgm; apex of the prolon- 
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gation extended into a small sclerotized point. Lobe on mesal face of basistyle 
yery extensive. 

Habitat. — Cuba, Jamaica. 

Holotype, 9 , Cinchona, Blue Mts., Jamaica, June 1889 (W. Faw- 
cett) ; Brit. Mus. Access. No. 89-80. Allotype, S , San Bias, Santa 
Clara, Trinidad Mts., Cuba, altitude 700 feet, December 4, 1931 (G. 
C. Rowe). Paratopotype, one specimen of doubtful sex, from the 
type-locality, August 2, 1923 (C. C. Gowdey). 

The type and paratype are in the British Museum of Natural 
History, the allotype in the writer’s collection. 

Limonia {Bisoohola) gowdeyi is named in honor of the late Mr. 
C. C. Gowdey, former Entomologist for Jamaica. The species is 
quite distinct from all other described members of Discobola, being 
closest to argtis, yet differing in numerous features of coloration, 
wing-pattern and structure of the male hypopygium. The discovery 
of this subgenus in the Antilles far to the south of its known range 
was a highly significant one. 

Orimarga (Orimarga) cubensis sp. n. 

General coloration black; lateral margin of praescutum and a slightly wider 
stripe on ventral pleura silvery; legs black; wings long-petiolate basally, neaidy 
hyaline ; Mi meeting at an obtuse angle, with a short spur of JKi + -j at the 
point of angulation; m-mi lying far distad, shortly before the level of 1 li* outer 
end of jBs; vein 27td A short. 

Male . — ^Length about 8 mm.; wing 5 niin. 

Eostrum and palpi black. Antennae broken. Head black, with a light gray 
pruiiiosity. 

Pronotum and mesoiiotuin black, the praescutum narrowly lined laterally 
with silvery. Pleura brown, with a ventral silvery stripe that is a little* wider 
than the praeseutal vitta. Halteres broken. Legs with the coxae and trochanters 
horn-colored; remainder of legs black, the extreme femoral bases imler* Wings 
with a long basal petiole, nearly hyaline; veins dark brown. Costal fringe 
(male) relatively long and dense; macrotriehia of veins beyond cord long and 
abundant. Venation: 8ci ending opx>osite origin of Ms; free tip of Sc^ preserved; 
Ml meeting M^ at an obtuse angle, -f 2 being represented at this point of 
angulation by a tiny spur ; vein M's a little less than three times Ms +4 5 
lying far distad, about opposite the outer end of Ms and about one- third that 
section beyond it; vein .‘ind A unusually short. 

Abdominal tergites brownish black, narrowly bordered laterally by yellowish; 
tip of abdomen broken. 

Habitat. — Cuba. 

Holotype, $, Sierra Rangel, Pinar del Eio, August 28, 1929 
(Acufia and Bruneri,. 

The long-petiolate* wings readily separate this fly from all allies, 
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except 0. (0.) niveitarsis Alex. (Panama), -which is readily told by 
the white tarsi and position of m-eu opposite the origin of Us. The 
general featiu-es of venation are somewhat as in 0. (0.) wetmorei 
Alex, (southeim Florida) but the details are quite distinct, especially 
the narrow cell 2nd A and the distal position of m-cu. 

Elephantomyia westwoodi antillarum subsp. n. (Fig. 13) 

Male. — ^Length, excluding rostrum, about 8.5 — 9.5 miiL; wing 7 — 8,5 nmn.j 
rostrum about 8 — 8.5 nim. 

Similar to typical xveatwoodi 0. B., differing as follows: Antennae more 
uniformly infuse ated. Mesonotuin not or scarcely darkened medially; ventral 
sternopleurite restrictedly blackened. Wing-apex distinctly infmned. Abdomen 
almost entirely yellow, tlie lateral portion of tergites darkened ; subterminal 
segment infuseated but less so than in tveshvoodi; stemites three and four with 
a median brovm spot before caudal margin. Male luT^opyginm with the outer 
dististyle conspicuously bidentate at apex, the outer spine straighter and more 
slender than the curved axial or inner spine. 

Habitat. — Cuba, Hispaniola. 

Holotype, 3 , Buenos Aires, Trinidad Mts., Cuba, altitude 2350- 
2800 feet, May 3-4, 1931 (Bruner, Acuna and Otero). Paratopo- 
types, 23 3 • I have also seen this from Hispaniola (Haiti), taken 
by Dr. John G. Myers. 

The relationship of the present fly to westwoodi seems best ex- 
pressed by a trinomial. 

Teucholabis (Teucholabis) gowdeyi nigroterminalis subsp. n. 

Male. — ^Length 10 — 11 mm.; -wing 8-85 mm. 

Close to typical gowdeyi Alex., (Jamaica), differing most evidently in the 
broad black apices of all the femora. In the typical form, the corresponding 
markings are much narrower, dark brown, and are subtenninal in position. 

Habitat. — Cuba. 

Holotype, 3 , Sierra Rangel, Pinar del Rio, January 27-30, 1931 
(Acuna and Otero), Paratypes, 1 3 . Buenos Aires, Trinidad Mts., 
altitude 2350-2800 feet, May 3, 1932 (Bruner and Otero) ; 1 badly 
damaged 3. San Bias. Trinidad Mts. {G. C. Rowe). 

Explanation op Plates 

PLATE XLHI 

Fig, 1. Megistocera, longipennis (Macq.) ; venation. 

Fig. 2. Braehypremna unieolor 0. S. ; venation. 

Fig, 3. DoUchgpem (Megistomastw) portoricensis (Alex.) ; venation. 
Fig. 4. Idmonia (Limonia) haffmani Alex,; venation. 

Fig. 5. Melius (Melius) (Mitarsis (0. S.) ; vfnation. 
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PLATE XLIT 

Fig. 6. lAmonia (Limonia) hojfmam Alex.; male liypopygiuin. 
Fig. 7. Limonia {Dicranomyia) distan,^ (O.S.) ; male hypopygium. 
Fig. 8. Limonia {Dicranomyia) divisa Alex.; male hypopygimn. 

Symbols : a = «edeagus ; b ■= basistyle ; d = dististyle ; 
dd 1 = dorsal dististyle ; g = gonapophysis ; 
t = tergite ; vd = Tent ral dististyle. . 

PLATE XLV 

Fig. 9. Orimarga {Diotrepha) mirahilis (0. S.) ; venation. 

Fig. 10. Polymera (Polymera) genicuhta Alex.; venation. 

Fig. 11. Shannonomyia leonardi sp. n.; venation. 

Fig. 12. Hexatoma (Eriocera) cuhensis (Alex.) ; venation. 

Fig. 13. Elepliantomyia ivestwoodi aniillariim subsp. n. ; venation. 

PLATE XLvr 

Fig. 14. Epiphragma cuhensis Alex.; venation. 

Symbols : A = Anal veins ; C = Costa ; Cu = Cubitus ; 

M = Media; R==Eadius; Esi= Radial sector. 

PLATE XliVn 

Fig. 15. Gonomyia {Lipophleps) MfiUgera sp. n. ; venation. 

Fig. 16 Teivcholahis {Teucholohis) nigro^dgnaia Alex.; venation. 
Fig. 17. TrentepohUa {Paramongoma) nivoitarsis (Alex.) ; venation. 
Fig. 18. Enoptera {Mesocyphona) portoricensis sp. n. ; venation. 
Fig. 19. Toxorhina (Toxorhina) centralis Alex.; venation. 

PLATE XLVItr 

Fig. 20, Gonomyia {LipopMeps) helopJUla Alex, ; male hypopygiiim. 

Fig. 21. Gonomyia (Lipophleps) hifiUgera sp. n. ; male hy])opygium. 

Fig. 22. Gonomyia (Lipophleps) hicormit; a Alex,] male hypopygium. 

Fig. 23. Gonomyia (Lipophleps) produda Alex. ; male hypopygium. 

Fig. 24. Gonomyia (Lipophleps) suhterminalis Alex.; male hypo- 
pygium. 

Symbols : b = basistyle ; d = dististyle ; p == pliallosome. 

Fig. 25. Limonia (Limonia) carihcea sp. n. ; male hypopygium. 

Fig. 26. Limonia (Discohola) gowdeyi sp. n. ; male hypopygium. 

Symbols: a==a?deagus; b = basistyle; dd = dorsal 
dististyle ; g = gonapophysis ; t == tergite ; 
ventral dististyle. 




PLATE XLIII 












FUSARIUM DISEASE OP COFFEE IN COSTA EICA**' 

„ By C. PiCADO T. 

The literature on Piisarium diseases of coffee throughout the world 
is very meagre. Delacroix (4)^ gives Fumnum eoffeicola as mildly 
attacking the leaves of coffee in Africa. Averna Sacca (2) reports 
the presence of F. pallens in the roots of coffee plants attacked by 
Bosellinia and in some nurseries attacked by Collet otricJium sp. in 
Brazil. It is also found in root lesions produced by nematodes. He 
reports F. coffeicola producing a blackening of the berries and caus- 
ing their premature failing in Brazil. Fawcett (6) reports a Fusa- 
rimn attacking coffee plants in Puerto RiCo, destroying the bark at 
the base of the stem. He believes the fungus follows injuries pro- 
duced by implements and insects. The disease may be reproduced by 
inoculating plants with pieces of diseased tissues. Arndt and Dozier 
(1) report F. martii following injury by the coffee cricket. As a 
result of the attack, the cortex becomes black and the trees shed 
their leaves. A consideration of the above facts establishes the mal- 
ady under discussion as a new disease caused by an undeseribed 
fungus. 

HISTOKT 

It is very probable that the disease" under discussion is none other 
than the one called ‘‘Chasparria^' by our farmers. For several years 
it has been present in the coffee plantations, but has failed to attract 
attention because its presence was limited to a few scattered plants. 
For the last two years, the disease has been cleeidely on the increase 
and suddenly, most unexpectedly, a severe Outbreak occurred after 
the trees had withstood fairly well a long period of drought during 
the years 1920 and 1930. The rainfall for the last five years was as 
follows : 

Meters Inches 


.1027.. - 2,233 87.91 

1928«.. 2.295 90.35 

1929 1. 775 69. 8S 

1030 ,.„„ 1.153 45.39 

1931 (11 months only) 2.420 95.27 


Following tie ieginning of tie rainy season of tiis year (1931) 

^ A contribution from the laboratory of tho hospital. 

* Numbers in parenthesis refer to literature cited. 

m 
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tte trees, instead of initiating new growth, shed their leaves and the 
new ahoots dried up and blackened. Whole plantations, many acres 
in extent, were completely defoliated. 

The disease seems to have had its beginning in the province of 
Heredia and gradually progressed towards the East, apparently fol- 
lowing the direction of the vdnd. Later, the disease appeared to 
some extent in Alajnela and more recently, we have seen isolated 
eases of it about 15 kilometers from the center of the infestation, 
irrespective of the kind of soil. 


LOSSES 

An accurate estimate of the losses as a result of the disease is, 
at present, impossible. Although many of the attacked plants died, 
many more recovered but made an abnormal growth. In some places, 
the disease began before the start 'of the rainy season and when the 
berries were maturing. Asa result, the yield this year will be greatly 
reduced. Diseased plants, although recovering, will yield less each 
successive year until the crop will fail to pay expenses. The culture 
of colfee will then he abandoned. 

Expert growers estimate that the crop in the affected areas will 
be reduced by 25 per cent. At present prices, this means a gross 
loss of about $100,000. 

SYMPTOMS 

During the course of the disease both internal and external 
symptoms are produced. The external symptoms differ depending 
on whether the disease develops in the spring or autumn. 

In the first case, the plants are attacked severally and the 
course of the disease is more rapid. With the first rains 'of the KjU’ing 
healthy trees start their new growth and begin to flower. The heavy 
rains follow” these early showers from t\vo to four weeks later ; and 
with them, active vegetative development ensues. Diseased plants, 
hov'ever, fail to renew” active groAvth with the establishment 'of the 
rainy season proper and instead, the young, tender shoots produced 
with the early rains die and become charcoal black (Pig. 1). In 
some cases the trees begin to shed their leaves, the new shoots 
stop grow”ing w”ithout blackening, but produce abnormal leaves and 
branc.hes. New plants pruned half a meter from the ground produce 
new shoots but these are abnormal. Diseased, aba^ndoned fields have 
plants with their tops dead but with a proliferation of thin, slender, 
unproductive branches underneath. 

In the autumn, the plants are attacked wrheu vegetative growth 
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is slow and the berries begin to ripen. There is not the rapid defo- 
Jiation that characterizes tlie spring symptoms, but instead the dis~ 
ease appears gradually and its course is much delayed (Fig. 4). The 
invasion, however, is persistent and finally the fruiting branches are 
destroyed. The berries from such branches are seedless and only 
those fruits that mature before the branches begin to dry have a 
normal appearance. 

Besides these obvious symptoms, there are others more difficult 
to detect such as the splitting of the cortex of green branches; a 
gradual yellowing of the leaves, beginning along the veins, ])rior to 
their being shed; dry, sunken areas of cortex tissue and black necrotic 
are formed in dead branches. 

If the cortex of a diseased plant is carefully peeled off, black 
streaks or Hlainents running from the roots upwards are evident along 
the vascular tissue, Sometimes these streaks extend to the mcdulary 
rays and the pith. The cotffex from such plants is easily rem'oved 
around the lower part of the stem and the upper part of the root. 
A carefully pulled plant will have a very large number of its root- 
lets partially desintegrated, blackened and sometimes totally necrotic. 
Often the injury extends to the primary and secondary roots. 

ETIOLOGY 

The disease is produced by Fttrsmium anisophilum, n. sp. Its per- 
fect stage is Neciaria anisoplvUa, n. sp. which develops in diseased 
shade trees* 

ISOLATION OF THE FUNGUS 

The fungus has been isolated easily by aseptic plantings of pieces 
of inl'eel(‘d rool-s or bark on sugar agar.‘ From thivS medium the 
fungus has been systematically transferred to Richaixrs- solution for 
further growtli. It has also been gn)wii on rice (autoclaved in an 
equal volume of water), potato, carrot, kidney bean and autoclaved 
coconut water previously boiled and filtered. 

CULTURAL CnAEAOTERISTICB 

On sugar agar ihitial cultures 3-5 days 'old always produce a 
light rose color which soon cimnges. Subcultures from these are al- 
most white or orange, intense Vermillion or violaceous red. After 
the second day, unicellular conidia 3 X 6 p ?^re produced, especially 

^ Sugar Agar: Sugar-cane syrup (Panda) 10 per cent; Peptone 1 per cent; Am- 
monium phosphate 0.5 pex* cent; Agar-Agar 8 per cent. 

® Richard’s solution: KNOa 10 grs.; KILPO^ 6 grs.; MgSO* 2,5 grs.; FeOls 0.2 
Mgms.; Sugar Candy 50 grs.^ HaO 1000 c.c. 
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SO in the red colonies, hi the white or orange colonies are found long, 
thill, 2, 8 or 5 septate eonidia with curved ends, measuring 4 p X 40 p. 

Since the x^roduetion of a given color can not be safely regarded 
as an index to the unity of the vspecies under study, various tests were, 
made to elucidate tliis point. The various subcultures were grown 
on Richard’s solution to which 1 e.e. 'of a 3 per cent solution of caf- 
feine sulphate had been added for each 100 c.c. of the medium. All 
the cultures, irrespective of their original color, produced salmon 
colored colonies. In a few weeks both micro and macroconidia were 
produced. When transferred to slants macroconidia were produced 
in 6 days even by the less sporulating types. The presence of caf- 
feine was equally antiseptic to all the subcultures and the same thing 
may be said of the presence of lactic acid. 

Old inyeelium grown in Richard’s solution when ground gives an 
acrid odor. Allowed to oxidize by exposure to the air the odor soon 
recalls that emitted by bed bugs. F, cubense, a species very similar 
to jP. anisophilmi, specially when grown on rice, when similarly 
treated produces an agreeable fruit-like odor. 

. Successive plantings in liquid media with the same fungus were 
found to inhibit the growth if the same species was repeatedly used 
as the inoculum. To this effect, the apparently different vsub-cultures 
of F. misophilum and also F. cuiense were grown in Richard’s so- 
lution in flasks, so as to expose a large surface of the medium to 
the growth of the fungus. Every tw'o w^eeks the solution was fil- 
tered and replanted with its corresponding fungus. After the third 
planting, the medium was no longer favorable for the growth of the 
fungus even when a proportionate amount of the nutritive salts were 
supplied to each flask. The different subeulturevS of F, anisophUum, 
irrespective of their color or characteristics, when interplanted in the 
culture media on which they have been growing failed to develop, 
but when any one of them was planted on the fluid medium where 
F, cuhense has been growing, they made very good growth. When 
F, cuiense was planted in its own culture medium it failed to grow, 
but when planted in any of the media where the various strains of 
F: anisopMUm had been growing it also made very good growth. 

This method of specific vaccination of the liquid medium, hag not 
been used t’o differentiate the imperfect forms of fungi, hut we look 
upon it as more promising than the present serological tests. 

Within the limits of our cultures in viirio we feel justified in es- 
tablishing the unity of the species for the following reasons: (1) 
Mutation or loss.hf color; sometimes in the same agar slant. (2) 
Same coloration in the presence of caffeine. ^ (3) Production of mi- 
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crocoriidia and inaeroconidia irrespective of the original iii’oculum. 
(4) Equal sensilulily towards rmtisopllcs. (5) Production of same 
odor producing sukstanees, and (6') sam(‘ reaction towards vaeeiiiated 
media. 

FRamNO BODIES 

After diseased plants have lost their leaves and their branches 
begin t’o^dry, small epideiunic vesicles are found, particularly beliind 
the leaf sear, which contain the sporodoehia. Tliese produce either 
macroconidia or microconiclia. Generally, the conidiophores have 
four segments. If these are thick and short, they Avill develop into the 
microc’onidioiihore at the end of which one microconidia usually is 
p]*eseni, although iTirely there may he two (Fig. 9 a). Sometimes 
tiie conidiophores are not so uniform and divide into two or three 
branches. 

With F, cubense^ inici'oconidia and maei*'oconidia are successively 
produced I’roiu the Ksanie sporodochium ; wliile in F. wnisophilium the 
conidioplioresare dilfereutiated into either one or the other type of 
iconidia. 

The microconidia are ovoid, nniloculatcd, and average 3 p X 
in size. The macroconidia ai*e in general almost straight, with the 
ends bent, and average ipXWp. Some are 6 or 7 septate and 
measure 7 ]i X (U) p. Jnterinediate forms with one septum, measnr- 
iiur 4 m X 20 p are also found. 

The cmiidiophores are not always tjroduced inuiiediately, under 
the epidemiis; Erequently they are found beneath the cortex directly 
on the vascular tissue. 

intercalary cJilamydos 3 )ores, spherical and rarely elliptical, are gen- 
erally formed in sugar agar plates and old cannot slants. When 
growm on kidm^y beans, macroconidia are ahvays produced within 8 
days irfespeetivo of the type of inoculum used, the medium on which 
it has been grooving previously or its ability to produce microconidia 
in such medium. 

The easiest procedure to obtain eonidia is by making an emulsion 
of the finely ground myeelHum in sterile water and inmersing young 
coffee shoots in it. Within two or three weeks conidiophores bear- 
ing eonidia witli their silky paraphyses are abundantly produced. 

THE PEEFBJOT STA0B 

The perfect stage of F, misophilum was found in the lesions of 
diseased shade trees. We have classified it as Neoiriu ani$opMla n* sp. 
Its description is as follows : 
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Peritliecia isolated or in Colonies, glohular, simple or with pr(v 
jeetions arising from the vesicles covering their walls, deep orange 
almost vernieliion in color measuring 270 j.i — 340 \i in diameter; asci 
cylindrical 70 p — 90 p X 12 p— 14 j.i ; spoi-es 8, monoseptate, usu- 
ally incline, uniseriate, 14-15 p X 6-7 p, hyaline, smooth, elliptic or 
fiisoid; paraphyses filiform, branching, twisted (Fig. 9). 

This species differs from N. inga Chardon, (3), by having larger 
perithecia and by the presence of branched and twisted pa^'aphyses. 
On germination N. inga failed to produce the form P. anisophiliim . 
The eodiiiial stage of N. anisophila reproduced in all its details the 
cultural and pathogenic reaction produced by F. anisoplnhini. Asco- 
spores cultures of A. anhopMa are able to reproduce the perfect, 
stage when grown on coffee shoots in a moist chamber provided the 
source of the asCospore has been Inga trees and not coffee trees. 
Subcultures made from said fungus growing on coffee shoots fail to 
produce the perfect stage when reinoeulated into coffee shoots in a 
moist chamber. By passing thru the coffee plant as a host the fun- 
gus losses its ability to produce its perfect stage. This explains our 
failure to obtain the ascigerous stage when making cultures of the 
fungus isolated from diseased coffee plants. The Nectria form may 
be obtained from any of the cultures is’olatcd from coffee by growing 
them on branches of Inga in a moist chamber. 

SECRETIONS OP THE FUNGUS 

Jn order to study the hosts reaction towards the secretions of the 
fungus, cultures of F. anisophiJiun were grown in 500 cc of Richard’s 
solution in one liter liasks. F, eubense was similary grown for use 
as a check. At the end of one month the culture fluids were filtered 
and diluted in various proportions. Aouiig coifee shoots and 12 day 
old kidney beau plants cut under water 'svere inmersed in the various 
solutions. In every ease, corresponding cheefe were made by heating 
the various fluids for 5 minutes at lOO^C. 

The results warrant the following conclusions: 

1. The fungus secretes a thermolable diastase capable of digesting 
the tissues of coffee or kidney beans in contact with it. 

2. There is a blackening of the coft*ee tissues immersed in the 
fluid. 

3. Both of these reactions are greatly inhibited by heating the 
fluids. 

Similar tests were made using emulsions of the gr’ound mycelium. 
Coffee branches immersed in this fluid without previous heating re- 
acted in a similar way as diseased plants in the held; the leaves 
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wilted, beeanie cioj'oiic boj^iuniiig* at the veiiiH, soon dropped and the 
branches died. There is, therefore, a toxic fiction effective at a distance 
capahle of inducing a chlorotic condition and’ shedding of the leaves, 

TNOCUIiATIONS 

Direct, soil and field inoculations were made. Direct inoculations 
ot* the leaves and liranches were never successful ; the inocnlmn used 
was a spoi'ulating ciiiLure a few days old. Inoculations into thick 
roots of old trees also failed and the wuninds healed normally. 

In pots, with sterilized soil, which was inoculated with the fun- 
gus, plants in the l)utterfly stage, i. e., with only the cotyledons ex- 
panded; and ])laiits one year old having six pairs of leaves were 
planted. Three plants were set in each pot, 2 were left uninjured 
and the third one was ])Unetnred in the root crown. Cheeks W(‘re 
similarly treated. The uninjured plants in the butterfly stage did 
not seem to contract the disease but tlie injured ones are greatly 
retarded in their growth, a reaction not evident in the check plants 
(Fig. 4). On the other hand, the one year old plants were imme- 
diately attacked by the fungus which destroyed the cortex from the 
base of the stem upwards (Fig. 5), whether or not punctured at 
the time of planting. 

The resistance of the small seedlings towards the disease might 
be ex])lauied on the basis of the antiseptic action of the caffeine to- 
wards the fungus, since they contain practically all the alkaloid px*es- 

ent in the seed. 

Keeping inoculated plants at a temperature of 18®~22°C. seems 
to greatly diminish the activiiy of the pathogene or increase the re- 
sistance of the plant to its invasion. The year old plants in in- 
oculated soil may, at that temperature, remain apparently healthy 
for at least 5 months. The same plants taken outdoors (45°C. under 
sunlight) begin to defoliate in about 5 weeks and by that time the 
cortex of the branches has begun to dry. They behave as if inocu- 
lated at the time 'of transferring them to the open. 

In our ex])erimental plot, 25 two year old plants brought from 
areas not infected were set in 5 rows, 2^/^ meters apaxd and inoculated 
as follows: The middle row was inoculated at the time of planting 
with pieces of diseased i‘o‘ots around each ball of earth. The remain- 
ing rows were allowed to establish themselves and two weeks later 
the soil around them wa,s inoculated with cultures of the fungus. 
One row was not inoculated to serve not as an absolute but as a 
relative check. At the end 'of a month, the x’^ow inoculated at tlie 
time of planting had 45 branches completely defoliated and begin- 
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ning to blacken while the remaining 4 rows had a total of 16 de- 
foliated branches. Two weeks later the row inoculated at the time 
of planting had 18 defoliated branches; those inoculated fifteen days 
later had 7, 10 and 16 defoliated branches respectively and tlie check 
r'ow had only 4 defoliated branches. By this time the fungus had 
spread through the soil to the cheek row and could be isolated from 
the soil around it At the end of two months the plants were show- 
ing typical symptoms of the disease; the stems had gray colored 
cracks surr’ounded by black tissue (Fig. 6) and the new slioots in 
the base of the branches died back, showing that although defolia- 
tion occurs from the low^er branches towards the top ones, death fol- 
lows afterwards from the top towards the base. 

Proliferation of rootlets followed the destruction of the roots by 
the fungus (Fig. 7). The fungus was recovered from these disease 
roots and sporodochia W'ere present in the defoliated branches. 

As previously stated inoculations performed in the thick roots of 
old trees failed to reproduce the disease for 5 months and the in- 
oculum failed to enter the host through the injury. After this pe- 
riod, ho'wever, plants were infected. A close examination revealed 
that the inoculum spread through the soil and later attacked the 
3 mung, fine roots. 

OTHER HOSTS 

Kidney Beans . — By an accidental contamination in the laboratory 
this legume was found to be susceptible to F. anisophilmn. Repeated 
inoculations demonstrated that the black kidney beans were resistant, 
])ut the white and red varieties highly susceptible. The roots were 
destroyed and cankers developed at the base of the stem as a result of 
the infection, but the vascular tissue was not penetrated (Pig. 8,). 

This plant was used in the field as an index host to study the 
spread of the fungus in the soil. It was found that in two weeks 
the fungus spread meters through the soil. 

Lima Beans. — A small planting of this legume growing nea!* our 
inoculated plots was attacked also by the fungus. 

Mamie Tree {Poncicma regia). ~A natural case of the disease has 
been found on this tree under TThieh diseased wood was piled. The 
fungus F. anisophilum was isolated from the diseased tissues. 

Shade Trees . — In view of the fact that most coffee shade trees 
are legumes, a close examination of them was made. Lesions and 
s 3 uaptoms similar to the ones produced by the coffee disease were 
found* Tissue plantings of affected roots and branches gave cultures 
of F. anisophilum. 
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GUricidia niaciilata, Inga sp., and Erythrina sp. were found to 
contract tlie disease. Tlie perfect stage 'of the fungus, Nectriu ani- 
sophila was found in the dead branches of these liosts. 

CONTROL 

Mechanism of Infection , — TaMng into consideration the prolonged 
periods of drought and the fact that the disease appeared wdthin a 
a few kilometers of the capital at a time when the increased use hf 
electricity for lieating and as a substitute for other sources of fuel, 
brought about a decrease in the price *of timber, we are led to con- 
ceive the o}*igin of this disease in the following manner. In the old 
days, it was a regular practice am'ong coffee growers to prune their 
coffee shrubs and shade trees, and to sell the waste wood so obtained, 
there being a ready market and quite a big demand for it. This 
demand has fallen off and there is no market for this wood. The 
practice of pruning is gradually disappearing and those growers 
who still practice it, pile up the twigs and branches either in the 
coffee plantalions oi* in places nearby. Every one of these piles has 
become a breeding place for millions of Neotria which have scattered 
and invaded the surrounding leguminous trees and epffee shrubs. 
The spread of the disease following the light rains, and its inci'eased 
virulence during the rainy seas’on is thus explained. 

Once the soil becomes infested, the fungus attacks the small root- 
lets and the fate of the plant depends tii)on the severity of the in- 
fection and upon the fertility of the soil. Tn those eases where the 
infection is sev<?re, even fliough the i)hmt produces new i‘oots the 
fungus will make much headway, and the plant will become seriously 
affected. In poor soils where root development is checked, even slight 
infections will prove disastrous to the plantation. On the other 
hand, in good soils the plants will tolerate and withstand a slight 
infection. 

Defoliation may be ascribed to two reasons: Not enough water 
to supply the demands of transpiration and photosynthesis, and the 
toxic action of the enz^ymes or catabolic secretions of the organism. 
Coffee seedlings planted in pots filled with inoculated soil thrive very 
well for some months at least, provided they are kept under cover, 
in a humid atmosphere, and are watered regularly. These seedlings 
s'oon loose their leaves after they are planted in the open in spite of 
our efforts to gradually accustom them to the effects of direct sun- 
light. The xwts of those plants which are grown under shade, and 
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of those grown without shade are injured. Plants grown in pots 
c’ontinned to live although the dead tissue in the cortex extended as 
far as the Avoody cylinder. They continue to live even if the hark 
at the base of the stalk is stripped off. 

The presence of the fungus in the branches is due to secondary 
infection. In spite of repeated inoculations and spores sprayed on 
the branches of healthy plants, we have not been able to produce the 
disease. Everything tends to prove that initial infection takes place 
through the roots. Cultures from root material have always yielded 
the Ftisarimn amsophilum only, while culture from branch material 
show other genera of fungi als'o. 

Some years ago, seA^eral Pcdnciana Regia tres ivere imported 
from the island of Puerto Rico, and planted along a road leading to 
the Insane Asylum near our laboratory. One specimen was planted 
near a shed which is used for storing timber. Since this timber came 
from an infested zone, we asked our collaborator Mr. Elias Vicente, 
to examine it for Neofrias. Not only did he find plenty of them, 
but he also called our attention to the fact that the Poinciana which 
was gr’OAAung nearby, was beginning to shovr symptoms of a disease 
similar to that attacking coffee and GUncidia^ namely; defoliation, 
drying up and blackening of the branch tips, and black streaks along 
the vascular region. We proceeded to dig out and wash several 
roots. Upon examining them we found that they exhibited bark 
lesions. Out of 20 cultures made in sugar agar Petxu dishes, 17 of 
them showed a FvsaHmi which had all the characteristics of F. am- 
sophilum. 

Infection was possibly due to the proximity of the tree to the 
infected wood pile, since the other Poinciccna trees are still healthy. 

Control Measures: 

Studies on the life-history of the pathogene makes us advocate 
the following eonti^ol measures; 

1. In infested regions, the seed beds should be made in as poor 
a soil as possible with the idea of obtaining by natural selection, 'only 
those plants Avhich sundve because of unusual resistance. 

2. In new plantings, the use of shade trees susceptible to the 
disease, should be discontinued. 

3. Prune and burn all dry twigs and branches, from coffee shrubs 
and shade trees alike. 

All these protective measures should he adopted simultaneously, 
and legislation to that effect should be passed. Any source of in- 
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fection which is not destroyed might result in the s])read of the dis- 
ease by the wind, and the infection of the s'oils. 
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their hel]iful collaboration ; to Mr. Tngo H. da Silveira-Grillo for 
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gathering the bibliography; to D. Elias Vicente for his devoted help; 
to Mr. Arturo Eoque, Assistant Phytopathologist of the Insular Ex- 
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ExTEANATION op PIjATES 
IUjATK XIjIX 

Pig, 1. New shoots die hack producing abnormal forms. 

Pig, 2. Abandoned tree, top dead, abnormal Imancbes arising from 
below. 

Pig. 3. Plant attacked while bearing its crop. 

PLATE L 

Fig. 4. Plants in '^butterfly” stage. Plant at extreme right was 
punctured. Note retarded growth. 

Fig. 5. One year old plant on inoculated soil showing lesions along 
stem. 

Fig. 6. Splitting of th% stem. 
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PLATE LI 

Pig. 7. Boot proliferation folloAving destruction of normal roots by 
F, anisophilum. 

Pig. 8. Inoculated kidney beans showing canker. Check in the 
middle. 

PLATE LII 

Pig. 9. (a) Conidiophores bearing inicrocoiiidinm and macroeonidia. 

(h) Peritheeia. (c) a,sci, paraphyses and (d) spox’es of N. 
amsoplvila. 
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THE GROWTH OF HERPETOLOGY IN THE PUERTO RICO 
AND VIRGIN ISLAND AREA 

CJhapman Geant, Major, V. 8. Army, 

The earliest writers, Navarette, Oviedo, Casas and Herrera, writ- 
ing in the. latter part of the 15th century make no mention of our 
reptiles, according to de Armas in his Zoologica de Colon y de 
I os Primeros Exploradores de America/’. They mention reptiles in 
Santo Domingo and on the Costa Pirme only. 

1654. Diitertre treats of the reptiles and ampliibians of the Les- 
ser Antilles and the Virgin Islands as a whole. He was probably 
plagiarized by de Rochefort in 1658 and later. Their description of 
the iguana; its hahits and its use by the Indians is graphic and 
probably authentic. 

1788. Pra Tnigo Abbad y Lasierra speaks of three species as oc- 
curring in Puerto Rico. This is the first mention of Puerto Rican 
reptiles. 

1793. H. West wrote on the reptiles of St, Croix and St. Thomas, 
listing 7 species. 

1796-98. Mr. Andre-Pierre Le Dru, a botanist, recorded 12 spe- 
cies from Puerto Rico, but no scientific cognizance is given to his 
herpetological work. 

1863. J. Reinhardt and C, P. Leuthen published the first list of 
any scientific value, recognizing 10 species of reptiles and amphib- 
ians. 

1868. E. f). Coj)(* listed 15 species from Puerto Rico. 

1876. W. Peters recognized 21 species. 

1882. Agostin Staid published his Catalogue, At this tinuj 23 
.species were known. 

3904, Dr. Leonard Btejneger recorded 35 species in a most 
scholarly "work, 

1928. K. P. Bchmidt and in 1930 Thomas Barbour recognized 
48 species from the Puerto Rico Area and an additional 10 from the 
Virgin Islands. 

1932, The present list comprises 62 species from the Puerto Rico 
Area and 28 from the Virgin Islands of which 13 species occur on 
parts of both groups; a total of 77 species exchisive of marine 
turtles, but inclusive of extinct and introduced forms. The writer 
has described 11 new species in this Journal, one in Copeia and sev- 
eral remain to be described in my collection of 7,200 specimens. 

401 
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KEY TO THE FOLLOWING LISTS: 

n — New species described by the writer, 
f — First local record of a known species, 
r — Reestablished as a valid species, 
z — Extinct locally or wholly. 

? — Local occurrence questioned, ff in hrst column thr validity 
of species is questioned. 

1 — Introduced. 

Some of the data in the following lists was kindly furnished U'i 
Miss Doris Cochran. 
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HerpetolofJEioal list tif speuies from tho Puerto Rico Area 


Bufo lemui Cope 1868 

B. inr{>Ks Burbour 1917, 

B. maiimiis i Linnaeus . . . 1758.. 

Leptodaetylus albilabris Gunther . ... 1859 

L. Max 1 Muller . . .1923 

Eleutherodactyliis portoricensis Schmidt . . , 1927, 

E. gryllus Schmidt 1920 

E, locustus Schmidt.. . . 1920 

E. cramptonl Schmidt. . . 1920 

E. antdlensis R. & L 1863 

R. brittoni Schmidt 1920 . 

E. wightmam Schmidt 1920. 

E. richmondi. . . . . Stejneger 1904 

E. monensis.. IMcerwarth .... 1901 

E, uincolor »Sicjnogor 1901 

E. karlschmidti Grant 1931.. 

E eo(‘hranao ... Grant 1932 

E. cooki Grant 1932 

E. lentus . .. .. ('oi)O . . . . 1802 

llemidactylus brookii Gray . - . 1814 

11, inabouia... hmnes . 1868 

Thecadactylus rupicaudus Glouthuyn) . ... 1782.. 

Phyllodaetylus pulcher Gray 1830 . 

SphaerodaHylus grundisnuainis .... Stejneger . . . 1901 

S. maerolepis. . . Gunther 1859. 

S. klauboii Grant . 1931 

S roosoM'ltl . Grant 1931 

S. nicholsi Grant 1931 . 

S. townsendi. . . . ... Grant 1931 

S, dunforthi . Grant... . . ... .1931.. 

S. monensis Meorwarth 1901.. 

S. gaigeae Grant 1932. 

Iguana iguana i Linnaeus 1768 

Anolis cuvierl Meeiem 1820 

A. rooseveltl Grant .... . 1931 

A. cristatellus JT). & B 1837.. 

A. acuLus Hallowpll ... . 1856 

A. gundlaehi. Peters .1871 . 

A. .strutulus .... (hipe ... . 1801 

A. evormaiini Stejueger 1901 . 

A. pnlchellus . . . . ... 1). * B 1837. 

A, krugl . . Petons 1871., 

A. poticensls Stejneger 1901 

A. monensis Stejnegcr lUOl 

A. nowtomi ? Gunther 1859.. 

('vclura stejiiegeri Burliour & M 1916 

CimalleaSS. Miller 1918. 

C, imrtorieensis Z Barbour 1919 

C. innguis Burlnmr 1916 , 

Colesttus pleil J). A: B 1H39.. 

Ameiva wetmorei , Stejneger. ..... 1904 . , 

A . eleanor ae G rant. Roosevelt ....1931. 

A. polops Cope 1862.. 

A. oxsul Cope 1802 

A. alboguttata Bouienger 1896 

A. birdorum. Grant 1932 

Amphisbaena caeca Cuvier 1S29., 

A. lenestrata Cope 1861 , 

A. bakerl ? Stejnegcr 190 1 . 

Mabuya sloanii Daudin 1803 

M. semitaeniatus Wiegmann 1837., 

T. monensis ?... Schmidt 1926 

T. rostellatus Stejneger 1904 

Epicrates inornatus Reinhardt 1843. 

E. sp. 9 Grant 1932 

E, monensis Zenneek 1898 

Bromicus stahli Stejneger 1904. 

B. exigmis Cope 1862. 

Alsophls anlillensis Schleg^ 1837. 

A. portoricensis R. & L 1863. 

A. varlegatus ? Schmidt 1926 , 

A. sancu-crucis Cope 1862. 

Pseudemys rugofia Stahl 1882 

P. descassata Peters ... 1876 

Testudo tabulate i T Walbaum 1782. 


X n 

\ n n 
xn ... 

X n X n 


X r X r 

X f 

X r 


X X f 
X 

xzi 


Virgin Islands 
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Notes : 

1. Tlie Puerto Ivieo form seems to be distinct from that of the 

Virgin Islands. 

2. Introduced by the Experiment Station of Mayagiiez in 1929 

again in 1932 from Dominica without evidence of establish- 
ment as yet. 

3. I believe this name includes two species. 

4. Misidentified by earlier writers as being H. mahouia, 

5. This species has recently been confused with 8, grandisquamis 

and 8. monemis, 

6. Known only from Caja de Muertos island. 

7. Known only from Diablo Key oH Fajardo. 

8. This group of the genus is in need of revision. I hope to 

report on my series of over 100 from 7 islands. 

9. To he described. 

In the Virgin Island List : 

St. Croix includes Buck Island. 

St. Thomas includes; Water Island, Hassell Island, Buck Island 
Saba Island. 

St. John includes; Congo and Lovango Keys. 

St. James includes ; Little St. James, Dog Island. 

Tortola includes; Guana, Buck, Salt and Peter Islands. 


Herpetological list of species from 
the Virgin Islands 


Bufo tnrpfs , 

Leptodactylus albilabns 

Eleutberodaetylus lentiK .... 

E. aniUiensis 

E. poitoricensis 

B. coobranae. 

Hemidactylns mabouia. . , . , . 
Tbeoadaetylns rapicaudus. . . 
Sphaerodactylns macroiepis . 

Iguana iguana. 

Anolis cuvleri 

A. cristateUus 

A. acutus 

A. stratulus. 

A. pulcbellus L 

A. newtonii ? 

Oyclura mattea 

O. pingais 

Ameiva polops. 

A. exsui. 

Ampblsbaena fenestrata 

Habuya semitaeniatus 

Tjn?blopa ricbardii 

Bpacrates ap, , 


A. i. 


Barbour 1917. 

Gunther 3859. 

Cope 1862. 

R. & L 1863. 

Schmidt 1927. 

Grant 1932. 

Jonnes 1868. 
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HEEPETOLOGICAL NOTES 

CiiAPMAM Grakt, Major, U. S. Army 
Aruielliger cochranae 

Aristelliger cochranae was described as a new species in this 
Journal Vol XV, pp. 399-400. Noble and Klingel have described a 
new genus in American Museum Novitates, No. 549, p. 4, under the 
name of ArnsklUgeUa to which they x^efer our new species. 

HpkaerodMtylus 

The same authors, p. 11 et seq. describe a new Sphaerodmiyl and 
in discussing variation and sexual differences state: ‘I .. We are 
indebted to Major Grant for his discovery 'of a reliable secondary 
sexual eharacter of value in distinguishing sexes ftlie escutcheon 
of the male] ... As a matter of practice we find the hypeii:rophy 
of these scales the [escutcheon] less diagnostic of sex than another 
male character which we believe has not been hitherto described. 
The posterior lip of the cloaca is very much broader in the adult 
male than in the adult female [italics mine] . . . The only adult 
males in our series which do not show this distinctive lip are not 
well preserved or are so bent that the cloaeal lips do n'ot meet in 
the normal way. In cheeking through the series of sphaerodaetyls 
in the American Museum we find the lip less variable than the hy- 
pertrophied scales [escutcheon]/' 

My study of a series of 2,035 specimens of nine species from the 
Puerto Sico Area has shown that the escutcheon is visible in newly 
hatched specimens and not confined to “adults". We do not read 
in what way the escutcheon is “less diagnostic" than the character 
of cloacal lips found only in “adults" and invisible in “not well 
preserved" or “bent" specimens. We read that “the lip is less va- 
riable than the" escutcheon. The escutcheon is present regardless 
of variability on all males of whatever age, state of preservation or 
bending. Nothing is claimed for species occurring outside of the 
Puerto Eicb Area. > 

Further we read: “Grant (1931) lays considerable emphasis on 
sexual dichromatism as a diagnostic species character in his sphaero- 
dactyls from Puerto Rico and adjacent areas ... In imguae, [8, 
imgme] we have been able to establish definitely that there is con- 
siderable. variation in color, and the sexes of adults caxmot always 
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be distingiiisbed by difference in cororation ... In view of the 
wide limits of variation in inaguae, it seems probable that other 
species of i^phaerodactyls are more variable than Grant and otliers 
have assumed.^’ 

In my description of new species and rediseriptions of known 
species tlie following points have been brought out in various articles 
in this Journal: 

There is no sexual dichromatism whatever at any age in S. klcm- 
heri, nichohi, toirnsendi, gaigeae or monensis. 

Sexual dichromatism is present and forms an almost infallible 
character in adults of 8. grandisqiiamis, macroUpis and danforlhi. 

Sexual dichromatism m'ost marked from newly hatched to adults 
in S. roosevelti. 
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}rEimETOfA)GICAL NOTES 

The Journal has pu])liahed ariicles on a collection of 7,235 reptiles 
and ampluhiaiLs collected during 1931-1932 in tlie Puerto Rico and 
Virgin Island Areas, The first articles appeared in the July, 1931 
niimher; and in each snceetRing nnmher to dat(‘. Idie collection is 
now in the Mnsenm, of tin* University of iMiehigan. 




ON THE LIFE-HISTORY AND SYSTEMATIC POSITION OP 
THE ORGANISMS CAUSING DRY TOP ROT 
OP SUGAR CANE 

W. B. IVIMEY OooK B. Sc., Ph. B. 

Department of Botany, The Dniveraity, Briatol, England. 

In 1920 Matz (6, 6, 7) described an organism ■wMch caused a dis- 
ease of tbe sugar canes in Puerto Eieo. He referred it to tie genus 
Plasmodiophora, under tie name P. vascularum Matz. In 1929 Dr. 
Melville T. Cook (1) made a further investigation and transferred 
the organism to the genus Idgniera on the grounds that since it caused 
no hypertrophy of the host tissue it should be relegated to that ge- 
nus which was characterised by causing no hypertrophy. Certain pe- 
culiarities described by Dr. Cook made me doubtful if this organism 
was really a species of the genus Idgniera, and induced me to write 
to Dr. Cook and ask him if he would send me a specimen slide in 
order to compare it with the other species of the genus with which 
I was familiar. In reply Dr. Cook sent me all the slides he had and 
was kind enough to invite me to make what use I cared of the slides 
and to publish any results obtained in this journal. I very gladly 
accepted this kind offer as I at once saw that the organism differed 
very considerably from the other species of the genus Idgniera, and, 
in fact, from any of the species of the Plasmodioph'oraceae which I 
had seen. 

There are certain characteristics which, after a study of the Plas- 
modiophoraceae, one appreciates as always occurring in all the species. 
The most important is the appearance of the plasmodtum. Even 
from the time when the nucleus of the original amoeba divides into 
two the most noticeable feature is the presence of the nuclei. Irre- 
spective of what staining method is employed, the karyosomes of 
these nuclei stand out as deeply staining bodies, spherical in outline 
and surrounded at a little distance by a clearly defined nuclear mem- 
brane. The chromatin may not be so easily seen since it lies around 
the nuclear membrane, or it may be that it is the presence of the 
chromatin which makes the nuclear membrane stain up when a dye 
is empl<^ed. 'Whichever is the ease, these nuclei stand out clearly 
in the plasmodium, and, in slides stained! with Iron Alum and Haem- 
atosylin the plasmodia appear as a greyish mass spotted all over 
with small black bodies. Division of these nuclei is rarely seen, and 
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stages in which there is any disappearance of the characteristic karyo- 
some are s'o infrequent that in no slide would more than one per cent 
of the plasmodia show any other stage. Only when the plasmodia 
are mature does the karyosome disappear, but even there the nu(;]oai^ 
membrane remains recognisable until chromatin again is seen in the 
nuclei. In Dr. Cook's slides, which were stained with various dyes, 
I was at 'once struck by the almost complete absence of any recrvg- 
nisable nuclei in the plasmodia. Dr. Cook noticed this himself and 
says in his paper (1) “Nuclei could not be seen in any of the prep- 
arations until tlie spores began to form and sometimes the niu'h'i 
were not visible even when spore formation Avas Avell advanced". 
This characteristic is unlike anything which I have seen in any of 
the species of the Plasmodiophoraeeae Avhich 1 liavo studicHl. 

Being unable to reconcile the fungus "with any of the other Phis- 
modioplioraceae, and finding it difScult to determine the systematit^ 
position of the organism present, I Avrole again to Dr. Cook asking 
him for a supply of material fixed specially for me. Dr. Cook in 
reply sent me a quantity of material fixed in Bonin's Fluid AvhicJi 


was niadie up as folioAvs: 

Formaldehyde (formalin) 25 parts 

Fieri e aekl (satiir. aq. sol.) 75 parts 

Aeetie acid 5 parts 


The material was sectioned after embedding in aauix and serial 
sections from b-lO p in thickness were cut. These were then crii- 
ically examined and compared AAith the slides previously S{‘nt me by 
C'r, Cook. At the same time T asked Dr. E. J. Butler F.II.S., of Ihp 
Imperial I^Iycological Institute, Kgav, to examine the slides and give 
me the ]>onefit of his opinion on the parasite. In addition Mv, S. 
F. Ashby also examined and repoi^ed on the slides, TJi<ar Obsto*- 
vations agreed Avith the conclusion which I bad also arrived at, namely 
that more than a single organism w^as present in the diseased canes, 
and I now propose to consider in detail the results of my study of 
the disease. 

There are three distinct types of spherical 'or siibspherical bodies 
px’esent in the cells. The largest and most conspicuous are thin 
walled and in some slides frequently collapsed bodies 16-21 fx in di- 
ameter (PL LIII fig. A). These occur almost exclusively in the larger 
vessels and are frequently developed in such numbers that they com- 
pletely block the whole of the passage. The second type are smaller, 
meariiring 14-16 \i in diameter. These have thicker walls which 
are double-contoured and contain a definite^ nucleus in which one ’or 
sometimes two nucleoli can be made out. They are not so frequent 
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iuul arc rarely ioiuid hi the large vessels though they may occur in 
flic phloem or sometimes in the xyjcni paroneliynia or even in the 
cortex. From theij‘ size and structure they correspond to the spores 
of Ligniera vasculanm described by Dr. Cook. The third spore type 
is somewhal irregular in sliajxs measuring from 10-12 p in diam- 
eter, and when fully grown is seen to he made up 'of a number of 
small spherical bodies each containing a well-marked nuclear mass 
which stains up clearly. 

In addition to these there appear two distinct types of amoeboid 
material from w.hieli the spore types are differentiated. The most 
recognisable type consists of large masses which des])ite repeated 
staining by various aniline dyes fail to shew any recognisable strne- 
inre or nuclei (PI. LlII fig. D). These correspond lo Dr. Cook’s plas- 
modia. They are restricted *to the large vessels and also definitely 
form ])art of a life-cycle with the largest spore type since it has been 
found that the latter become differentiated from them. The second 
amoeboid structure consists of mucji smaller elements, which are re- 
stricted to the pliloem and xyiem parenchyma. These, shewing struc- 
ture and nuclei with a single well-defined nucleolus, have been re- 
peatedly observed. 

Finally there are present minute spherical bodies which stain very 
deeply. These frequently appear associated v/ith the three other 
spore types and Mr. Aslihy thinks that they are pi'obably bacteria. 

There seems j)0 question that the organism which is chiefly re- 
sponsible for the disease of Di\y Top Rot of Sugar canes is this large 
amo(»ba and Its associated large spore type, and I will first give an 
account of its life history. 1 propose to call it Amoehospoym vas- 
cularum>. 

Tlin liSTOBY op AlVff)EW)SlM)RUS VASOUUAKUM SP. NOV. 

The amoeba, in the earliest stage found, Consists of a uniform 
mass of protoplasm in which no differentiation of any kind is ap- 
parent. The protoplasm appears granular after fixation, whether 
fixed with Bonin’s Fluid or with Flemming’s solution. No nuclear 
structure could be seen in any 'of the preparations whatever dye had 
been nsed to stain it. These amoebae occur in the spiral and an- 
nular tracheids and in the pitted vessels of the vascular bundles. 
As they inei^ease in size the amoebae as a rule do not shew any 
further differentiation (PI. LIV fig.), but occasionally the protoplasm 
develops vacuoles (PI. LIV fig. 4), When mature the amoebae com- 
pletely fill the vessel in which they have been growing and it ap- 
pears that this acts as stimulus for reproduction. The protoplasm 
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becomes traversed by lines in which solid material is laid down. 
From this the walls of the large spherical cysts, already referred to, 
(PI. LIV fig. 6), are formed. These cyst are, at first, spherical and 
contain a single nucleus. This is generally the first stage in which 
nuclei become clearly recognisable. It is possible in the early stages 
in cyst development, to stain them sufficiently to see something of 
their internal structure. The nucleus is central, surrounded by a 
granular c 3 d:oplasm in which highly refringent granules are present. 
These are not dissolved by dilute hydrochloric acid and appear to 
consist of silicates. After a time the nucleus divides into a number 
of parts and around each a small spherical mass Of protoplasm is 
formed and a cell wall is secreted. These bodies are difficult to see 
since the wail of the cyst has by this tinie become hard and stains 
do not penetrate easily (PL LIII fig. B). There is no doubt, however, 
that spores are formed (PI. LY fig. 8). Whether the cyst breaks at 
once or remains intact for some time could not' be determined, but 
eventually the spores are shed and come to lie around the empty 
cysts, PL LV fig. 7. During the formation of the cysts all the proto- 
plasm of the amoeba is not used up, (PL LIY fig. 5), and after the 
discharge of the spores much cytoplasm is found lying around them, 
so that they come to be embedded in the protoplasm of the original 
amoeba (PL LY fig. 7). 

The germination of the spores is difficult to observe, and the au- 
thor is not certain that the following stages form part 'of the mim 
life-cycle. As far as he can see the spores germinate to produce a 
small spherical body containing a clearly marked nuclets (PL LIY fig. 
1), in which there is a vacuole associated with the nucleus. The 
protoplasm later becomes more vacuolated as the amoeba grows (PL 
LIY fig. 2). The sequence of stages shewing the development between 
that represented by PL LIY fig. 2 and PL LIY fig. 3 have not 
been found, but the author is quite certain that the large amoebae 
found are derived from these small bodies. 

The life-cycle of this organism may be graphically represented 
by the following diagram; 
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Diagram of Life-cycle of Amoebosporus 'oasoiJikLnm* 
a. spore 5 b, germinated spore j c. young amoeba*, 
d. mnltimicleate amoeba; e. mature amoeba; /• 
formation of cysts within amoeba; g. single cyst; 

}i. multinucleate cyst; j. formation of spores 
within cyst; Ic. separation of spores. 

The Lh’e-Histoey op Amoebosporus saccharinuh sp. nov. 

The life-history of the second organism present is in many re- 
spects similar to the first, but it differs chiefly in the smaller six® 
Of the amoebae, cysts and spores. MoreoTer it does not appear to 
be of great economic importance since there is little evidence that 
it seriously affects the host. It is proposed to call this Amoebosporm 
saccharinum. 

The earliest stage found consists of uninucleated amoebae whiehl 
Occur in some of the cortical cells as well as in the phloem and xy- 
lem parenchyma, but never in the xylem vessels. These amoebae are 
irregular in shape and are composed of very fine granular proto- 
plasm quite distinct in character from that in A, vascularum. There 
is a central nucleus with a nucleolus lying in its centre. The nucleus 
divides by a process which appears to be mitosis, though insufficient 
stages were seen to determine this point with certainty. Concurrently* 
with nuclear division the amoeba increases in size (PI. liV figs. 10-13)*. 
Large plasmodia were not found though those containing up to six 
or seven nuclei occurred. The amoebae finally became surrounded 
with A cyst wall and the contents divided up into a number of small 
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spherical cells each of ^rhieh contaiDcd a single nucleus. (PL LV fig. 
13) . PL LY fig. 14 shews one in which the cyst has split and the con- 
tents migrated out into the surrounding cell. Fixation must have 
occurred during this process, since, while some of the spores remain 
within the cyst, others have already left it. As far as could be made 
out these bodies are provided with an apical flagellum, and at this 
early stage are pyriform in shape, though later they became rounded. 
There is a single nucleus which is situated either in the centre or 
towards the anterior end. The development of a flagellum does not 
take place until after the spores have left the cyst, and then not in 
every instance. In the majority the spores resemble those of A. vas- 
cularum in character but are smaller in size. 

A third type of spore-like body was found in some of the cells 
which is represented in PL LV fig. 16. These bodies may be connected 
with one of the life-cycles descxihed but it seems very improbable. 
They occur relatively TSively and may represent a stage in the life 
historj^ of some other organism. The bodies are spherical, with a 
double wall of appreciable thickness, and contain a single dark stain- 
ing body which appears to be a nucleus. No stage in their fuzdher 
development has been seen. 


Discussion 

It has been a matter of considerable difficulty to separate these 
two organisms, and ’only the culture of the two organisms sepai'ately 
on artificial media would prove conclusively that their life-histoifies 
are correct. Since I was woz-ldng so far fVom the actual locality in 
which the disease occurred it was impossible for me to attempt to 
carry out such experiments, and I have had to rely exclusively upon 
a study of fixed material. 

Assuming that I have made no mistake in the life-histories which 
I have indicated, it will be seen that neither organism bears any re- 
lationship with the Plasmodiophoraceae. With the exception of those 
stages represented in PL LY figs. 9-12 there is nothing which sliews 
any similarity to any species of the Plasmodiophoraceae n’ow recog- 
nised (2), 

In the structure of the protoplasm and in the general appearance 
these two organisms undoubtedly belong to the Rhizopoda. Many 
Proto 2 ?oa occur in plant tissue, though a critical study of them has 
not been made. In a recent paper (3) a short account .has been 
given of one living in the roots of Apivm nod^fiomm^ though in this 
instance the cysts have not been found to divide up into sp'ores. 
These Protozoa occur in plants living in damp^or badly drained soil. 
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In A'pium nodiflorum only plants growing by the side of a lake in a 
very marshy soil have been found to contain these amoebae. In the 
present instance it has been recorded that the disease is most com- 
mon in low-lying badly drained soil (1). Such a position would be 
suitable for the development of saprophyte soil-inhabiting amoebae, 
which have become secondarily modified as pai'asites in plant ti*ssue. 
I have been unable to determine the precise pathological effect which 
these organisms produce in the host, but, as Dr. Cook points Out, the 
quantity of the organism is not sujSacient to explain the effect by 
assuming that it merely causes a blocking of the larger xylem ves- 
sels. It has been repeatedly noticed that there is a marked tendency 
for the vessel to break during sectioning at a point where the para- 
site is developing which seems to indicate that an alteration has been 
produced in the material composing the cell wall, and that there- 
fore the organism is not living merely as a saprophyte in the vessels. 
This is further confirmed by slight changes in the i*eaetions to stains 
which is exhibited by these areas. 

These organisms have been previously regarded as a single species 
under the name Plasmodiophora vasculamm and Ligniera vascularum 
and although there are stages in the life-cycles which have not been 
completely investigated it seems desirable to give them scientific names 
since they are 'of definite economic importance to sugar canes in 
Puerto Rico. It is therefore proposed to place them, in a new genus 
Under the descriptive name Amoebosporus, The lai*ger and more im- 
portant will be called Amoebosporus vascAilarum, since it lives chiefly 
in the xylem vessels; and the smaller will be called Amoebosporus 
saccharinum. As regards their systematic position, the presence of 
amoebae and also cysts suggests relationship with the Rhi/^opoda and 
in particular with the family Lobosa in which pseudopodia are short, 
blunt, or absent. It is pr'oposed, therefore, to place this now genus 
provisionally in that Family. 

SYSTEMATIC DIAGNOSIS 

The following Latin diagnoses of the new genus and the two 
species have been prepared. 

Amoebosporus^gm, nov. 

Amoebae quibus in cellulis hospitis cystes formatae sunt. Cystes 
in multis sporis dividiuntur. Sporarum amoebae formatae. In ra- 
dicibus et eaudicibus plantarum palustrium. 

1. A. vascularum sp. nov. 

Syn. Plasmodiophora vascularum Mate, pr. p. 

Amoebae magnae. # Cystes 16-22 p diam. In cellulis lignis hos^* 
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pitis formatae snnt. Cystes in sporis dividiuntur. Sporae 2-8 p. 
diam. Sporae in amoebis pariuntur. 

Eah, In radicibus et candicibtts Sacohorrum afficinari in Porto 
Eic'o, West Indies. 

2. A. saccharimm sp. nov. 

Syn. Plasmodiophora vasc'idarum Matz. pr. p. 

Amoebae minutae. Cystes 10-12 [i diam. In cellulis phloemis 
et eorticis bospitis formatae sunt. Cystes in sporis dividiuntur. 
Sporae 1.5-2 ^ diam. Sporae in amoebis pariuntur. 

Sab, In radicibus et caudicibus Saccharum offidnari in Porto 
Rico, West Indies. 

I wish to record my grateful thanks to Dr. Melville T. Cook for 
the very willing assistance which he has given me both by the loan 
of slides and also in collecting and fixing suitable material. 1 am 
also indebted to Dr. E. J. Butler, P.R.S, and Mr. S. F. Ashby of 
the Imperial Mycological Institute, Kew, for their assistance in ex- 
amining and reporting upon some of the microscopic preparations. 

February 1932. 
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Description op Plates 

The drawings were made with a camera lueida at table level, with 
tube length 160 mm. using a Zeiss 2 mm. (N. A. 1.4) objective and 
compensating ocular X 15 (Pig. 1-2, 8), compensating ocular X 7 
(Pi^. 3, 9-15) andt compensating ocular X15 (flp. 4-7, 16) 

Tbe pbotomiOTograplm were made a Zeiss 4.2 mm. (N. A. 0.65) 
ybl^eetive. The ' draTrtngs and photo^aphs have been reproduced 
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with'out reduction, and actual magnifications are given after the de- 
scription of each figure. 

PIoATB Lin 

Fig. A . — A photomicrograph of A. vascularum shewing a mass of 
the cysts lying in a large xylem vessel. X 100 

Fig. B. — ^A photomicrograph of a small number of cysts of A. ms- 
eularum showing the division of the contents into separate spores. 
X750 

Fig. O. — ^A photomicrograph of a transverse section through a vas- 
cular bundle showing the cysts in the central vessel surrounded 
by amoebae Of A. vascularum. X 300. 

Fig. D. — ^A photomicrograph Of a large xylem vessel showing the 
presence of a mature amoeba of A. vascularum lying within it. 
X900 

PLATE LIV 

Figs. 1-8 . — Amoebosporus vascularum. 

Fig. 1. — The spores after escape from the cyst lowing the nucleus 
and associated vacuole. X 2475 

Fig. 2. — ^A later stage in the development of the spore after libera- 
tion into the vessel. The contents are becoming vacuolate, and 
the nucleus less distinct. X 2475 

Fig. 3. — ^A large amoeba lying in and completely filling a largo ves- 
sel shewn in tranverse section. The amoeba at this stage does 
not shew any internal structure. X1155 

Fig. 4. — ^A drawing of a large vascular strand shewing the presence 
of amoebae in several of the vessels. , Three amoebae are present 
in the largest vessel one of which is shewing vacuolation. X 825 

Fig. 5. — ^A large amoeba in longitudinal section shewing the forma- 
tion of cysts from within the amoeba. These cysts are now empty 
and some of the spore from them are seen lying in the upper 
part of the amoeba. X 825 

Fig. 6. — ^Four cysts shewing ah early stage in the division into spores. 
The nuclei are visible. X 825 

PLATE LV 

Fig. 7. — ^Part of a large amoeba containing both ignsts and spores. 
The cysts are empty and their contents have passed out into the 
surrounding protoplasm which has not been involved in cyst for- 
mation. X825 
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Fig. 8. — A large mature cyst just before breaking. Shewing the con- 
tents dmded up into a large number of spores each of which 
has a well-marked nucleus. X 2475 

Figs. 9-16. — Amoeho$poru8 sacclicinniim . 

Pig. 9. — A very young amoeba in wlijeh the protoplasm is just be- 
coming differentiated. X 1155 

Pig, 10 . — A slightly older amoeba developing within a small cell of 
the xylem parenchyma. X 1155 

Fig. 11. — ^An amoeba after the nucleus has begun to divide up. This 
amoeba vras gro-wing in the p.hloem tissue. X 1155 

Fig. 12 . — An 'older amoeba with six nuclei developing in a cell of 
the phloem tissue. X 1155 

Pig. 13. — A late stage in the formation of cysts from the amoeba, 
shewing the contents dividing up prior to fragmentation. X 1155 

Pig. 14. — ^A cyst l;^dng apparently quite free in a xylem vessel. 
The cyst has broken and some of the Contents has escaped into 
the surrounding tissue. These spores appear to possess a single 
flagellum. X 1155 

Fig. 15. — Two young spores after escape and migration into the cor- 
tical tissue. The nucleus is cleaiiy seen and tlie flagellum was 
visible. X 1155 

Pig. 16. — Spherical sp'ores lying in a cell of the cortical parenchyma. 
It is doubtful if these represent a stage in either of the species 
described. X 825 
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INTEODUCTIOIT OF LBPTODACTYLUS PALLAX 
IN PUEETO EICO 


T. B, McCijELiiA3sn), Director, 

Pox'to Eico Agricultural Experiment Station, Mayagiiez, P, E» 

The Federal Experiment Station of Mayagiiez has made two im- 
portations of Leptodactylus fallax, the mountain chicken or large 
edible frog of Dominica, with the object of establishing this species in 
Puei’to Eico. 

The first lot of 12 frogs was received from Dominica July 1929. 
They were released on the shore of the Cartagena Lagoon, a location 
which had proved highly favorable for the development of the toad, 
Bufo marinus, introduced by the station in 1920 from Barbados. 
Whether or not the frogs persisted is not known. Later attempts to 
definitely locate them failed. 

In June of the present year a second and larger lot was imported 
from the same source. Ninety individuals were received alive. Fifty 
were released on the bank of the reservoir located on the station farm 
just north of Mayagiiez, and forty were released on the river bank 
near Las Vegas. 

Their loud call from one point or another on the station grounds . 
was frequently heard at night thereafter, and in November a young 
frog of this species was found. 

This species is shown in colors in the National Geographic Maga- 
zine, May, 1932 and under the plate is the legend : An Edible Species 
In Some Danger of Extermination. Let us hope that its introduc- 
tion into Puerto Eico may not reduce the danger of exteimination, 
but that it may also supply the Island with an epicurean dish not 
previously procurable. 
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